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PREFACE 




This volume is the outcome of an ever memorable tour 
through the country of the men of the Old Stone Age, guided by 
three of the distinguished archaeologists of France, to whom the 
work is gratefully dedicated. This Pakeolithic tour* of three 
weeks, accompanied as it was by a constant flow of conversation 
and discussion, made a very profound impression, nameh', of 
the very earl}^ evolution of the spirit of man, of the close relation 
between early human environment and industr\' and the dewh 
opment of mind, of the remote antiquity of the human powers of 
observation, of discovery, and of invention. It appears that men 
with faculties and powers like our own, but in the infancy of edu- 
cation and tradition, were living in this region of Euro})e at least 
25,000 years ago. Back of these intelligent races were others, 
also of eastern origin but in earlier stages of mental development, 
all pointing to the very remote ancestry of man from earlier 
mental and physical stages. 

Another great impression from this region is that it is the 
oldest centre of human habitation of w’hich we have a complete, 
unbroken record ol continuous residence from a period as remote 
as 100,000 years corresponding with the dawn of human culture, 
to the hamlets of the modern peasant of France of A. D. 1915. 
In contrast, Egx^Hian, .Egean, and iMcsopotamian civilizations 
appear as of yesterday. 

The history of this region and its people has been dec'eloped 
chiefly through the genius of French archieologists, beginning 
with Boucher de Perthes. The more recent discoveries, which 
have come in rapid and almost bewildering succession since the 
foundation of the Institui dc PiiIa)niolo;^ic humaini\ have been 
treated in a number of works recently publidied by M)me of the 


* The fnhiing map at the end i)f 
tour. 
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experienced archaeologists of England, France, and Germany. I 
refer especially to the Prehistoric Times of Lord Avebury, to the 
Ancient IP^n^s of Professor wSollas, to Dcr Mcnsch der Vor- 
zeit of Professor Obermaier, and to Die diiitviale Vorzeit Dciitsch- 
lands of Doctor R. R. Schmidt. Thus, on recei\ing the in- 
vitation from President Wheeler to lecture upon this subject 
before the Uni\x^rsit}' of California, J hesitated from the feeling 
that it would be difficult to say anything which had not been 
alreadv^ as well or better said. On further reflection, however, 
I accepted the inffitation with the purpose of attempting to 
give this great subject a more strictly historical or chronological 
treatment than it had previously received within the limits of 
a popular work in our own language, alsoAo connect the environ- 
ment, the animal and human life, and the* art. 

This element of the time in which the various events occurred 
can only be drawn from a great \'ariety of sources, from the 
simultaneous consideration of the geography, climate, plants and 
animals, the mental and bodily development of the various 
races, and the industries and arts which reflect the relations be- 
tween the mind and the environment. In more technical terms, 
I hav'e undertaken in these lectures to make a sv nthesis of the 
results of geologv', pakTeontology, anthropology, and archwology, 
a correlation of environmental and of human evxnts in the Euro- 
pean Ice Age. Such a synthesis was begun many years ago in 
the preparation of my A^c of M animal s^ but could not be com- 
pleted until I had gone over the territory myself. 

The attempt to place this long chapter of prehistory on a 
historical basis has manv^ dangers, of which I am fully aware. Af- 
ter weighing the evidence presented by the eminent authorities 
in these various branches of science, I havx presented my con- 
clusions in very definite and positive form rather than in vague or 
general terms, believing that a positivT statement has at least the 
merit of being positively supported or rebutted by fresh evidence. 
For example, I have placed the famous Piltdown man, Eoanthro- 
pus, in a comparatively recent stage of geologic time, an entirely 
opposite conclusion to that reached bv' Doctor A. Smith Wood- 
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ward, who has taken a leading part in the discovery of this famous 
race and has concurred with other British geologists in placing it 
in early Pleistocene times. The difference between lariV and late 
Pleistocene times is not a matter of thousands but of hundreds of 
thousands of years; if so advanced a stage as the Piltdown man 
should dehnitely occur in the early Pleistocene, we may well 
expect to discover man in the Pliocene ; on the contrary, in my 
o[)inion even in late Pliocene times man had only reached a stage 
similar to the Pithecanthropus^ or prehuman Trinil race of Java; 
in other words, according to my view, man as such chiefly evolved 
during the half million years of the Pleistocene Epoch and not 
during the Pliocene. 

This question is closely related to that of the antiquity of 
the oldest implements shaped by the human hand. Here again 
I have adopted an opinion opposed by some of the highest au- 
thorities, but supported by others, namely, that the earliest of 
these undoubted handiworks occur relatively late in the Pleis- 
tocene, namely, about 125,000 years ago. Since the Piltdown 
man was found in association with such implements, it is at once 
seen that the two (questions hang together. 

This work represents the co-operation of many specialists on 
a single, very complex problem. I am not in any sense an ar- 
chaeologist, and in this important and highly technical field I have 
relied chiefly upon the work of Hugo Obermaier and of Dechelette 
in the Lower Pakeolithic, and of Henri Breuil in the L^pper Pa- 
laeolithic. Through the courtesy of Doctor Obermaier I had the 
privilege of watching the exploration of the wonderful grotto of 
Castillo, in northern Spain, which affords a unique and almost 
complete sequence of the industries of the entire Old Stone Age. 
This visit and that to the cavern of .\ltamira, with its wonderful 
frescoed ceiling, were in themselves a liberal education in tlie pre- 
history of man. With the Abbe Breuil I \'isited all the old camp- 
ing stations of Lpper Paleolithic times in Dordogne and noteil 
with wonder and admiration his detection of all the fine grada- 
tions of invention which separate the flint-makers of that period. 
With Professor Cartailhac I enjo>'ed a broad survey of the Lower 
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and Upper Pakeolitliic stations and caverns of the Pxavnees 
region and took note of his learned and sj)irited comments. 
Here also Ve*^ad the pri\'ilege of being witli the party vho entered 
for the iirst time the ca^'ern of Tuc d'Aiuloubert^ with the Comte 
de Begouen and his sons. 

In the American Aluseum I have been greatly aided by Mr. 
Xels C. Xelson. who has reviewed all the arch;.eological notes 
and greath’ assisted me in the classification of the flint and bone 
implements which is adopted in this volume. 

In the stud}’ of the di\fisions, duration^ and fluctuations of 
climate during the Old Stone Age I have been assisted chiefly 
by Doctor Chester A. Reeds, a geologist of the American Aliiseum, 
who de\’oted two months to bringing together in a comprehensive 
and intelligible form the results of the great re^^earches o[ Albrecht 
Penck and Eduard Bruckner embraced in the three-volume 
workj Die Alpen im EiszeitaJtcr. The temperatures and snow- 
lev'els of the Glacial Epochs which is contemporaneous with the 
Old Stone Age, together with the successive phases of mammalian 
life which the}’ conditioned, afford the firm basis of our chronology; 
that is, v’e must reckon the grand dix’isions of past time in terms 
of Glacial and Interglacial Stages; the subdivisions are recorded 
in terms of the human in\’ention and progress of the flint industry. 
I have also had frequent recourse to The Great lee Tgc and the 
more recent AnTiqiiily of Man in Europe of James Geikie, the 
founder of the modern theory of the multiple Ice Age in Euro{)e, 

It is a unique {pleasure to express my indebtedness to the 
Upper Palaeolithic artists of the now extinct Cro-Magnon race, 
from whose work I ha\’e sought to portra}' so far as possible 
the mammalian and human life of the Old Stone Age. \\ hile 
we owe the discover}’ and early interpretation of this art to a 
generation of archaeologists, it has remained for the Abbe Breuil 
not onh’ to reproduce the art with remarkable iidelity but to 
firm!}’ establish a chronology of the stages of art development. 
These results are brilliantly set forth in a superb series of volumes 
published by the Institiii de Pala)ntologie hiimaine on the founda- 
tion of the Prince of Monaco: in fact, the memoirs on the art 
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and industry of Grimaldi, Font-dc-Gaiime, Altamira, La Pasivga^ 
and the Cantabrian caves of Spain [Lcs Cai'erncs dc la Region 
Cantahrique), representing the combined labors of Cainian, Car- 
tailhac, Verneau, Boule, Obermaier, and Breuil, mark a new epoch 
in the prehistory of man in Europe. There never has been a 
more fortunate union of genius, opportunity, and princely support. 

In the collection of materials and illustrations from the vast 
number of original papers and memoirs consulted in the j)repara- 
tion of this volume, as well as in the verification of the text and 
proofs, I have been constantly aideil b\^ one of m\* research as- 
sistants, Miss Christina 1). Matthew, who has greatly facilitated 
the work. T am indebted also to Miss Mabel R. Perc\' for the 
preparation and final revision of the manuscript. From the 
bibliography prepared b}' Miss Jannette IVL Lucas, the reader 
may find the original authorit}' for e\'er}' statement which does 
not rest on my own observation or reflection. 

Interest in human evolution centres chiefly in the skull and 
in the brain. The slope of the forehead and the other angles, 
wTich are so important in forming an estimate of the brain ca- 
pacity, ma}' be directh’ compared throughout this volume, be- 
cause the ])roflle or side view of every skull figured is placed 
in exactly the same relative position, namely, on the lines es- 
tablished by the anatomists of the Frankfort Convention to 
conform to tlie natural ])ose of the head on the living body. 

In anatmny I have especially })rofLted by the co-operation of 
my former student and present university colleague Professor 
J. How'ard McCregor, of Columbia, who has showm great ana- 
tomical as well as artistic ^kill in the restoration of the heads of 
the four races of Trinil, Filldoicn, XrandrrlliaL and Cro-Magnon. 
The new recon>truction of the Piltdown head I.*, with the aid of 
casts ^ent to me by m\’ friend l>o( tor A. Smith \Voo(lward, of the 
British Museum of Natural Hbtor\\ dlu* ])n>blem of n'l'tin'^truc- 
tion of the Iflltdow'n >kull has, through the difUTence^ of inter- 
])retation by Smith Woodwanl, F.lliot Smith, an<l Arthur Keith, 
become one of the (<iiisr^ (eli’hrrs of anthropology, ( )n the plac- 
ing of the fragments of the ^kull and jaws, which have few points 
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of contact, depends the all-important question of the size of the 
brain and the character of the profile of the face and jaws. In 
Professor McGregor’s reconstruction different methods have been 
used from those employed by the British anatomists, and ad- 
vantage has been taken of an observation of Air. A. E. Anderson 
that the single canine tooth belongs in the upper and not in 
the lower jaw. In these models, and in all the restorations of 
men b}* Charles R. Knight under my direction, the controlling 
principle has been to make the restoration as human as the 
anatomical evidence will admit. This principle is based upon 
the theory for which I believe very strong grounds may be 
adduced, that all these races represent stages of advancing and 
progressive development; it has seemed to me, therefore, that 
in our restorations we should indicate as much alertness, 
intelligence, and upward tendency as possible. Such progressive 
expression may, in fact, be observed in the faces of the higher 
anthropoid apes, such as the chimpanzees and orangs, when in 
process of education. Xo doubt, our ancestors of the early 
Stone Age were brutal in many respects, but the represen- 
tations which have been made chiefly by French and German 
artists of men with strong gorilla or chimpanzee characteristics 
are, I believe, unwarranted by the anatomical remains and are 
contrary to the conception which we must form of beings in the 
scale of rapidly ascending intelligence. 

Hexry Fairfield Osborn. 

Amekicax Mcslcm of Natural History 
June 21, 1915. 

In sending forth the second edition I have been able to add 
the results of recent research on the jaw of the Piltdown man, 
and on the presence of anthropoid apes in Europe during the 
Old Stone Age, 


December 20, 1915. 


H. F. O. 



PREFACE TO THE THIRD EDITION 


The call for a third edition of this \’o]ume has afforded me 
an opportunity not only to correct a number of minor errors in 
the illustrations and text, to which friendh" reviewers and critics 
have called attention, but also to add an account of the Palaeo- 
lithic history of Spain and of the western region of northern 
Africa. 

The relations of the ancient life of the Iberian Peninsula 
with that of Tunis, Algiers, and Morocco were at times very 
close indeed. In fact, the very characteristic industry known as 
the Capsian, which developed in North Africa during Upper 
Palaeolithic times, extended throughout southeastern Spain, the 
two regions constituting a single archaeologic province. The art 
of Alpera and Cogul, which in the earlier editions of this work 
was attributed to Neolithic times, belongs rather to the dose of 
the Palaeolithic and was probably contemporar}’ with the Cap- 
sian and Tardenoisian flint industry of these stations. It em- 
braces hunting scenes with numerous human figures in silhouette, 
wholly distinct from the possibly contemporaneous Magdalenian 
art of the north. 

Before perusing Chapter VI, which covers the close of 
the Upper Palaeolithic in France, the reader will therefore do 
well to turn to the new and extensive note in the Appendix 
describing this African life and industry. A clear understanding 
of the sources of the flint industry of Aurignacian times and also 
of the Tardenoisian flint industry and so-called Azilio-Tardenoi- 
sian culture described in Chapter \ l will thus be gained. 

.\1 though the recent researches in Spain have greatly ex- 
tended our knowledge, it is still to France that we turn for the 
most significant devel(>j)ments in the prehistory of Europe. 
Since the first publication of this work French archa"olog>' has 

xiii 
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suffered by the tragic death of Dechelette in the war; and also 
by a suspension of the wonderful course of discovery and re- 
search that marked the decade preceding the fateful year of 
IQT4. ]\Iany problems- -especially those discussed in the earlier 
chapters of this work — which might have been cleared up by 
further French research have remained untouched. For the 
same reason it would be ]iremature to reconsider the chronologic 
succession of human and geologic events Avhich Avas pro- 

visionally ])roposed in the first edition of this work in 1915. W e 
hope that brighter days are coming Avhen science and art may be 
able to resume their peaceful paths, and that materials ma}^ 
then be gathered for a fourth edition of this Avork in Avhich some, 
at least, of the many unansAvered questions may be reconsidered 
in the light of further researches in the archaeology of France. 

The anatomy of Palaeolithic man has been debated in a long 
discussion about the PiltdoAvn Race, and eAxn at this Avriting it 
is not finally agreed that the PiltdoAvn jaAV belongs with the Pilt- 
down skull, because the new eAudencc brought forAvard b\^ Dr. 
Smith Woodward, although strong, is not deemed entirely con- 
clusive. This uncertainty is an instance not of the failure of 
scientific inc[uiry, but of the general desire of scientists to accept 
only that which has been conclusively demonstrated and to kee[) 
on seeking for conclusive evidence. Similar uncertainty exists 
regarding the anatomy of the Brunn Race, to which no new con- 
tributions hav'e been made. It is interesting to record the fact 
that Professor J. H. ]McCiregor, whose models and rest irations 
of Pakeolithic man included in the illustrations of this book 
ha\x been so widely appreciated, is noAV making a sjiecial and 
intensiAT study of Palaeolithic man Avhich Avill no doubt be attended 
by important results. Similarly, another colleague of the author, 
Professor William K. Gregory, is studcf ng ancAv the e\'olution of 
the anthropoid apes and other Primates, so that further light on the 
anatomy and evolution of primitix^e man may shortl\' be expected. 


Xlay lat, 19 iS. 


Hexry Fairfield Osborn. 
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IXTRODrCTTOX 

GREr:K CON’CiaTIOXS OF ?^IAX'S ORTOrX — Rl'F OF AXTITROPOLO(;V, 

OF ARciLi:oL()(;v, OF Tin: ofofoou' iii-^roRV of M\x--'nMi': 
DIVISIONS OF riiF (;la(ial FPO('u — (;i:o(;i;\Fi[ir, c'UMvrrc, axd 

IJFF PFRPJDS OF TIIF OLD STOXF AOF 

The anticipation of nature by Lucretius* in his philosophical 
poenij Dr Rcriim Xaturaj accords in a broad and remarkable way 
with our present knowledge of the prehistory of man: 

'‘Things throughout proceed 
In hrm, undtA'ious order, and nuantain. 

To nature true, their hxt generic -^taini). 

Yet manX first >ons, a> o'er the fields they trod^ 

Reared fnau the hardy earth, were hart her far; 

Strong Iniilt with ampler hone'^, with mu>cles nerved 
Broad and sul)>tantidl: to the ] lower of heat, 

Of cold, of \arying viamh, and distvi^e, 

F.ach hour ^uperior: the wdKI lives of heast^ 

Leading, while many a lustre o'er them rolled. 

Nor crooked [>kugh-^hare knew they, nor to drive, 

Deep through the ^ojl, the rich-returning ^patUg 
Nor how the tender -eedling to re-plant, 

Nor from the fruit-tree prune the withered branch. 


^‘Nor knew they yet the craikiing bla/e t'excite, 
Or clothe their limbs with fur^, or '-avage hi(h'>. 

But grove-- (oncealed tluan, wood-, and hollow hilD; 
And, when rude rain-, or bitter bla-t- o'erpowered. 
Low bushy -hrubs th( ir >rjualid nuanber- wrappt‘<k 


^Eiu'retius wa- horn It Ifi- jsotjin am- (oniphlcl ln'fore R. C. Tn the 

opening lirH- of Ho<tF III he atlnb m-- all In- pinlo-oplpv ami -li'.iLt to tiie 
Ste Appi'iidix, Note L 
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in their keen rapidity of hand 
And fi)ot conhdin.Lt, oft the sax a^e train 
With mi.s^ile >ton(‘s they hunted, or the forc'e 
Of clubs enormous ; many a triljo they felled, 

Yet some in ca\ es sluinned, ca utiou^; where, at night. 
Thronged they, like bristly swine; their naked limbs 
Wdth herbs and lea\'e> entwining. Nought of fear 
Urged them to quit the darkness, and recall, 

Wdth clariKjrous cries, the sunshine and the day: 

Eut sound they sunk in deep, oblixaous sleep, 

Till o’er the mountains blushed the roseate dawn. 


^‘This ne’er distressed them, but the fear alone 
Some ruthless monster might their dreams molest, 

The foamy boar, or lion, from their caves 
Drive them aghast beneath the midnight shade, 

And seize their leaf- wrought couches h)r themselvec. 

Vet then scarce more of mortal race than now 
Left the sweet lustre of the liquid day. 

Some doubtless, oft the prowling monsters gaunt 
Grasped in their jaws, abrupt; whence, through the groves. 

The woods, the mountains, they vociferous groaned, 

Destined thus living to a lixdng tomb. 

Yet when, at length, rude huts they first devised, 

And hres, and garments; and, in union sweet, 

Man wedried woman, the pure joys indulged 
Of chaste connubial love, and children rose. ^ 

The rough barbarians softened. The warm hearth 
Their frames so meltefl they no more could bear, 

As er^t, th’ uncovered .skie^; the nuptial bed 
Broke their wild x'igor, and the fond caress 
Of prattling children from the bosom cha-^ed 
Their stern ferocious manners,’’ * 

This is a picture of many phases in the life of primitive man: 
his powerful frame, his ignorance of agriculture, his dependence 
on the fruits and animal products of the earth, his discovery of 
lire and of clothing, his chase of wild beasts with clubs and 
missile stones, his repair to caverns, his contests with the lion 

*Liuretiu^. Ofi thr Xalnrt' of Th'nv^s, metrii al version by J, M, Good. Bohn’s' 
Classical Library. 
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and the boar, his invention of rude huts and dwellings, the soft- 
ening of his nature through the sweet influence of famih' life and 
of children, all these are veritable stages in our prehistoric devel- 
opment. The influence of Greek thought is also reflected in the 
Satires of Horace,* and the Greek conception of the natural 
history of man, voiced by .Tschylust as early as the fifth cen- 
tury B. C., prevailed widely before the Christian era, when it 
gradually gave way to the ^Mosaic conception of special creation, 
which spread all over western Europe. 

Rise of Moderx Axtiiroimilogy 

As the idea of the natural history of man again arose, during 
the sixteenth and seventeenth centuries, it came not so much 
from previous sources as from the dawning science of compara- 
tive anatomy. From the year 1507, when a Portuguese sailor’s 
account of an animal resembling the chimjianzee was emb(^died 
in Filippo Pigafetta’s Description of the Kingdom of the Congo, the 
many points of likeness between the anthropoid aj)es and man 
were treated both in satire and caricature and in serious anatom- 
ical comparison as evidence of kinship. 

The first French evolutionist, Buffon,J observed in 1749: 
^'The first truth that makes itself apparent on serious study of 
nature is one that man may perhaps find humiliating; it is 
this— that he, too, must take his ])lace in the ranks of animals, 
being, as he is, an animal in every material point.” Button’s 
convictions were held in check by clerical and official influences, 
yet from his study of the orang in 1790 we can entertain doubt 
of his belief that men and apes are descended from common 
ancestors. 

The second French evolutionist. Lamarck, in 1809 boldly 

*Ifor.uc Itorn fi:; FC C.. :in<l ]iw Sat ,irr at t r ilmt* 1 1 h> 1 C. 

Vpiu-ndix. Xuti- [F 

t I- V, u as |)( irn ' ' ^ F> C. St r Xpjxnijjx Xot< FIL 

t < iu '' la ( h rt IlutYoii h ro;, <i f;'‘S . F'cr nv ii \-<if l-tu'TunY < iii" 

and ( Khurn. n. ;d-M linKr. njir 

Jtan FCipti'tt.^ F’itjrre \ntuino dt Mnrui known a-, I hr ( 'lu-'. ah* r dt L nnaf' k .F>. 
1744. d i.'^ _’<)•. For a =iiT'nrnary of ihr \ ir of k ini in k -x . O-tjirn r pj> i - 

iSi, al-o Butler, igii.t, pp. an e\. tYlciit pr>.-t_iitalion of Lamari k'- opinion- 
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proclaimed the descent of man from the anthropoid apes, point- 
ing out their close anatomical resemblances combined with in- 
feriorit}' both in bodily and mental capacity. In the evolution 
of man Lamart'k percei\'ed the great importance of the erect 
po>ition, which is only occasionally assumed by the apes; also 
that children pass gradually from the (juadrumanous to the 
upright position, and thus repeat the history of their ancestors. 
Alan's origin is traced as follows: A race of quadrumanous apes 
gradualK' ac(|uires the upright position in walking, with a corre- 
sponding modiiication of the limbs, and of the relation of the 
head and face to the back-bone. Such a race, having mastered 
all the other animals, spreads out o\'er the world. It checks the 
increase of the races nearest itself and, spreading in all directions, 
begins to lead a social life, de\'elops the power of speech and the 
communication (^f ideas. It de\'elops also new requirements, 
one after another, which lead to industrial ]:)ur suits and to the 
gradual })er feet ion of its powers. Eventually this pre-eminent 
race, having ac([uired absc>lute su})remacy, comes to be widely 
different from even the most perfect ni the lower animals. 

The period following the latest publication of Lamarck’s^* 
remarkable speculations in the \'ear 1S22, was distinguished bv 
the earliest disc'owaaes of the indust r}' (3f the caveman in southern 
France in 1S2S, and in Belgium, near Liege, in i<S33; discoveries 
which affonled the first scieiititic proof of the geologic antiquitv 
of man and laid the foundations <,)f the science of archccologv. 

The earliest recognition of an entirely extinct race of men was 
that which was called the ‘Xeandcrthal,' found, in 1S56, near 
Di'sseldorf, and immediately recognized b}' Schaaffhausen- as a 
primitive race of low cerebral development and of uncommon 
bodih’ strength. 

Darwin in the Orii^in of Sprrics/ which appeared in 1S58, 
di<l not (liMUiss the (piestion of human descent, but indicated 

'■ la '*t t <’11* t'- .it t itvii- .11 f(i hy ii.Knh.T- onh' t hri tut ! li ■ text, \{ the (lose of 
( i It h I I .1 li'-: Cu ..tuho: tjtti .ut-i n irn, .* juiniluT tor i\L'r\ iitafioii. 

\ full It't .tf jil Cs, -iii'i ill I'l.lni.: ili't'i fpitti whi'h illu^t rat tti- hi\i‘ Cion 

t.Jaf’. tn.jitih r v.iiti t oiii[>li. lu n u rcu, ^ , wiil he haul! in ihu hihhoLtrii[>!iv at (ho t ii<J 
of Cu hooh 
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the belief that li^^hit would he thrown 1)\' his theory on tlie origin 
of man and his lh^lor^^ 

It appears that Lamarck’s doctrine in the Philosophic Zoolo- 
giqiic (iSo(p‘ made a profound impression on the mind of Lyell, 
who was the first to treat the descent of man in a broad way 
from the standpoint of comparative anatomy ami of geologic 
age. In his great work of The Geological Ri'idemes of Uu 

Antiquity of Man, Lyell cited Huxley’s estimate of the Xeander- 
thal skull as more primitive than that of the Australian but of 
surprisingly large cranial capacity. He ('oncludes with the no- 
table statement: '‘The direct bearing of the ape-like character 
of the Xeanderthal skull on Lamarck’s doctrine of ]irogressive 
development and transmutation . . . consists in this, that the 
newdy observed de\'iation from a normal stanrlard of human 
structure is not in a casual or random direction, but just what 
might have been anticipated if the law> of variation were suc h as 
the transmutationists rerpiire. I'or if we concei\'e the cranium 
to be very ancient, it exeni] dikes a less advanced stage of pro- 
gressive development and im|)rovement.” ' 

Lyell followed this b\' an exliaustive re\'iew of all the then 
existing evidence in fa\'or of the great geological age of man, 
considering the ‘river-drift,’ the ‘loess,’ and the loam deposits, 
and the relations of man to the divisions of the Hlacial Epoch. 
Referring to what is now known as the Lower Pakeolithic of 
St. Acheul and the U]>per Pakeolithic of Aurignac, he says that 
they were doubtless separated by a vast iuter\ad of time, when 
we consider that the flint implements of St. Acheul belong either 
to the Post-Pliocene or early Pleistocene time, or the ‘older 
drift.' 

It is singular that in the Descent of Man, ])ublished in id;:/* 
eight years after the api)earance of Lyell’s great work, (’harles 
Darwin made only passing mention of the Xeanderthal race*, as 
follows: “ Xeverthelc'^s, it must be admitted that ^orne skulU of 
verv high antiejuity, >uc h as the famoin one at Xeanderthal, are 
well-developed and cxupacious." It wa'- the relativeU' large- brain 
('apaiat\' whic'h turnc-d Darwin’s attention awa\' from a type' 
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which has furnished most powerful support to his theory ot 
human descent. In the two hundred pages which Darwin de- 
votes to the descent of man, he treats especialh' the e\'idenccs 
presented in comparative anatomy and comparative psxx'hology, 
as well as the evidence afforded by the comparison of the lower 
and higher races of man. As regards the ''birthplace and an- 
tiquity of man/'" he observes: 

In each great region of the world the living mammals 
are closely related to the extinct species of the same region. It 
is therefore probable that Africa was formerly inhabited by ex- 
tinct apes closely allied to the gorilla and chimpanzee ; and as 
these two species are now man's nearest allies, it is somewhat 
more probable that our early progenitors lived on the African 
continent than elsewhere. But it is useless to speculate on this 
subject ; for two or three anthropomorphous apes^ one the 
Dryopitheciis of Lartet, nearly as large as a man, and closely 
allied to Hylohatcs, existed in Europe during the NIiocene Age ; 
and since so remote a period the earth has certainly undergone 
many great revolutions, and there has been ample time for 
migration on the largest scale. 

''At the period and place, whenever and wherever it was, 
when man first lost his hairy covering, he probably inhabited a 
hot country ; a circumstance favorable for the frugivorous diet 
on which, judging from analogy, he subsisted. We are far from 
knowing how long ago it was when man first diverged from the 
catarrhine stock ; but it may have occurred at an epoch as re- 
mote as the Eocene Period ; for that the higher apes had diverged 
from the lower apes as earh' as the Upper NIiocene Period is 
shown by the existence of the DryopithcciisP^ 

With this speculation of Darwin the reader should compare 
the state of our knowledge to-day regarding the descent of man, 
as presented in the first and last chapters of this volume. 

The most telling argument against the Lamarck-LyeU- 
Darwin theor\’ was the absence of those missing links which, 
theoretically, should be found connecting man with the anthro- 
poid apes, for at that time the Xeanderthal race was not recog- 
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nized as such. Between 1S48 and 1914 successive discoveries 
have been made of a series of human fossils belonging to inter- 
mediate races: some of these are now recognized as missing 
links between the existing human species. Homo sapiens, and the 
anthropoid apes; and others as the earliest known forms of 
Homo sapiens : 


Year 

Locality 

( h irarn-r <if Remain-, 

Race 

1S48 

(lihraltar. 

^Vell-pre^erved ''kuH 

X'eanderthal 

1850 

Xcari<lcrthal, near T^ussol- 
Jorf 

Skullca[i et( . 

Type of Xeanderthal 
r lee 


La Xaulette, Beliriiini, 

Fragment of lo\ser javv. 

X’eanderthal race. 

i8f)7 

Furfooz, Belitium 

Two .skiin'^ 

T\ j)eof Furfooz raee 

1S08 

Cro-Magnon, Dordogne 

Three skeleton-^ anrl frag- 

Tyj>e of Crd-Ma- 



ment-; of two others,. 

gnon race 

1887 

Spy, Belgium 

Two erania and '.kcleton-.. 

Spy tvpe of X’ean- 
derthal raee 

iSoi 

Trinil River, Java. 

Skullca]) and femur. 

Type of Fiihei.in- 
throjuis rme 

iS.jg 

Krapi na. Au-^t ria-ll ' mgarv 

Fragment-, of at least ten 
infli\ idiial-,. 

Krapina type of Xe- 
ao'lerth.il race. 

I0O[ 

(Irimaldi grotto, Mentone 

Two -,keleton-. 

T\]»e of (inmaidi 

1007 

Heidtlherg 

L<»WLr jaw with teeth, | 

rai 

Type of Homo />< /,/</- 

Mo'1-terian tvpe of 
Xeandc rthal ra- e 

1008 

La Chafielle, (_"orre.'.e 

8l:eIeton ' 

I ooS i 

IQOO 1 

Le Mou->tier, Dordogne 

Almo-t M»mp 1 ete skeleton, 
gre.itir n.irt of wdin h wa-^ 
in had -fate of preservation 

Xeanderthal 


La Ferra'>-'ie I. l)ordognc 

ITagment- ot -keleton. 

Xeamlerthal. 

lyio ! 

La FerrU'.Me U. Dt>rdogne 

Fragment of skeleton, fe- 
male 

X'eanderthal. 

igi I 1 

f.a Quina IE, Charente. 

Fragment-^ of ^kelcti’fu, sup- 
7>osed female 

X’eanderthal. 

if)i I j 

Filt<lo\vn, Su'=^ex. 

^ortion^ of -kull aiid jaw. 

Tv peof/'a mthropm, 
the ‘d iwn man.' 

iQU i 

Oberca''''d, near Bonn, (ler- 
many 

Two skeleton'', male and fe- 
male 

Cro-Magnon 


In his classic lecture of 1S44, On the Form of the Head in Dif- 
ferent Peoples^ Anders Retzius laid the foundation of the mod- 
ern study of the skull. Referring to his original publication, 
he says : “ In the system of classification which I devised, I have 
distinguished just two forms, namely, the short (round or four- 
cornered) whi(h I named braehyeephalie. and the lone^, oval, or 
ilolichocephaFic, In the former there is little or no difference 
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bt‘t\\'cen the length and breadth of the skull ; in the latter there 
is a notable difference/’ The expression of this primary distinc- 
tion between races is called the cephalic index^ and it is deter- 
mined as follows : 

]n*ea<lth of >kuli X loo Icic^^th of skull. 



In this sense the primitive men of the Old Stone Age were 
mostly ‘dolichocephalic/ that is. the breadth of the skull was 

in general less than 75 per 
cent of the length, as in the 
existing Australians, Kaffirs, 
Zulus, Eskimos, and Fijians. 
But some of the Palaeolithic 
races were ^ mesaticephalic’ ; 
that is, the breadth was be- 
tween 75 per cent and So per 
cent of the length, as in the 
existing Chinese and Polyne- 
sians. The third or 'brach- 
\'cei)halic’ type is the excep- 
tion among Pakeolithic skulls, 
in which the breadth is over 80 
per cent of the length, as in the 
Malays, Burmese, American 
Indians, and Andamanese. 

The cephalic index, how- 
ever, tells us little of the po- 
sition of the skull as a hraiihcasc in the ascending or descending 
scale, and following the elaborate systems of skull measurements 
which were built up by Retziu^*' and Broca, and based chiefly 
on the oiilsidc ('haracter> of the skull, came the modern system of 
Schwalbe, which has been devised especiallx’ to measure the 
skull with reference to the all-important criterion of the size 
of the different jxutions of the brain, and of appr(>ximately 
estimating the cubic capacity of the brain from the more or 
less complete measurements of the skull. 


-.iipcTfxisLd u[)on 


< Will) HjUrv 

( hirn[)an^<. r -Cull . lint 

or nudian proniiiuait l- l)Lt\\Lcn 
lilt* t'\ fhro - 

k ini'Ui- t'\tt*rn.!l oi(ij)i{al {irotuljcraiii c. 
pdaln'lCi inion Intr 

W'rtnal line from toji of ^.knll in- 




tli> alt'- 


Ldlt of tlic 
. Ivvill.u, 


tmain-' a-c. 
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Among these measurements are the slope of the forehead, 
the height of the median portion of the skullcap, and the ratio 
between the upper portion of the cranial chamber and the lower 
portion. In brief, the seven principal measures which Schwalbe 
now employs are chief!}' expressions of diameters which corre- 
spond with the number of cubic centimetres occuj)ied b\' the 
brain as a whole. 

In this manner Schwalbe^ ^ confirms Ih)ule’s estimates of the 



A’ariations in the cubic capacity of the brain in different members 
of the Xeanderthal race as follows : 


Xcandurlhai vu v — Ladiapello IC^Dcrni. 

** — A'canderilvil . Hcs 
‘‘ “ - — La Quiiia .. l.’K')? 

“ — (iibraltar. . . . 1 J!.Hj 


Thus the variations between the j ^ 

largest known brain in one mem- 1 

her of the Xeanderthal race, the 

male skull of La Chaj^ielle, and j 

the smallest brain of the same 

race, the supposed female skull 

of (Hbraltar, is ,^4 c.cm., a t'n; -a I hr Wull an<l brain -.i.c.am'Aini: 

. .1 ^ , 1*1 diu low Rtrralin'a foroluMtl, pn>nmunl 

range similar to that which AVC ....,,ranrl,i,al ral.ac-, an.l ,m,ll l.rain 

Imcl in the existing sjiecies of lapainy ..f l‘>li:<,.n Ihr. pa-. the Ja\a 

a[tc-nian,a- ro^lured ]>v J. II.Mi (ireirnr. 

man iliomo sapiois). 

As another test for the classification of }>rimitive ^kulls, we 
may select the well-known (rontiil of Broca, as modified by 
Schwalbe, for measuring the retreating forehead. I'he angle \> 
measured b}' drawing a line along the forehead u[)ward from the 
bony ridge between the ex'cbrows. with a horizontal line carried 
fn^m the ^^lahiihi to the inioji at the bai’k of the skulk The 
various }>rimitive races are arranged as follows: 


Il<i}u,) sip'hiK with .in f^rt'luMd.. . !'r<>’ t,.I 'Hi 

III)})!,) w 1 ' h t‘\i rmu' rv rnai inu fort'haad * “ 7J 

Homo )!' } (l/rji ns’\, with ihr katsi rutri^aiine !''>rt}ua>l “ “ 7!i 

II,>mo )!< ':)i‘Ii'i with tlu* nm^t t at rra t m ,ir f(ir<b»ad “ .“>7 

ruhi t <inth> I'pii'^ iiiitii^ ‘ I riiiil ruM" ** “ ."*J 

Uiedn^a anlhff'poid aju"- “ 7»t 
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For instance, this illustrates the fact that in the Trinil race 
the forehead is actually lower than in some of the highest an- 
thropoid apes; that in the Xeanderthal race the forehead is 
m<we retreating than in an}' of the existing human races of 
Homo sapiens. 

ARc’iLEOLorxV OF THE Old Stoxe Aoe * 

The proofs of the prehistory of man arose afresh, and from 
an entirel}' new source, in the beginning of the eighteenth cen- 
tur\' through disco\'eries in Cierman}', by which the Greek an- 
ticipations of a stone age were verihed. For a century and a 
half the great animal life of the diluvial world had aroused the 
wonder and sj)eculation of the early naturalists. In 1750 
F'ccardus*” of Braunschweig ad\'anced the first steps toward 
})rehistoric chronolog}', in expressing the opinion that the human 
race first lived in a period in which stone served as the only 
weapon and tool, and that this was followed by a bronze and 
then b\' an iron {)eriod of human culture. As early as 1700 a 
luiman skull was discovered at Gannstatt and was believed to 
be of a period as ancient as the mammoth and the cave-bear, f 
France, fawired bcg'ond all other countries b\' the men of 
the Old Stone Age, was destined to become the classic centre 
of prehistoric archicologv. As early as 1740 MahudeF^ pub- 
lished a treatise upon stone implements and laid the founda- 
tions both of Neolithic and Pakeolithic research. By the begin- 
ning ('f the nineteenth century the problem of fossil man had 
awakened wide-spread interest and research. In Buckland’s’^ 
Reliqiiim diliiviiUhv. published in 1824, the great mammals of the 
Old Stone Age are treated as relics of the flood. In 1825 Mac- 
Enery explored the cavern of Kent’s Hole, near Torf|ua}4 finding 
human bones and flint flakes associated with the remains of the 

* 'I'hi la'-t n-UTi tin- (Ml thr hisit)ry of [• h an'i iC-rman Itite An hd*- 

oloi^^y arc ( 'artaiih.K . L>! Frdfitr J*rJ/i : IlkthOclti- * \f inihl d' In htteoFi*' , 

't I; h * ( «/v l/.'/sf', d' S/ (r<rnhi:i tt (-/.>;;? Si 

/k-' fii!'. i.i', I ,>r ^7 (/difid ; V vt'l)Mr \ . Fff h'stoui I'hnt 

I hr ( I am! < r.i' r tri iiou' nyMnk<i a- Wolithii’, and there- 

fore not on temporary \Mlh the marntnoih nr tht wist-hear. 
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ravc-bcar and cavc-hyiena, but the notes of tins discovery were 
not piil)lished until TS40, when (rodw in-Austeir" j^^ave the first 
des('ription of Kent's Hole. In TS2S 'Fournal and ('hristol 
aniK.uiK'ed the first discoveries in France (Languedoc) of the 
association of human bones with the remains of extinct animals. 
In 1843-4 Schmerling-- described his explorations in the cav- 



( ', A XaMditlui a\c head, i)artlv puIiUK-d 
Alter MaeC urd} . 

erns near Liege, in Belgium, in which he found human bones 
and rude Hint implements intermingled with the remain^ of the 
mammoth, the w()<dl\' rhinoceros, the cax'c-hytena, and the cave- 
bear. This is the first published evidence of the life of the 
Cave Period of Europe, and was so(j>n followed by the recogni- 
tion of similar cavern deposits along the south coast of (ireat 
Britain, in France, Belgium and Italy. 

The work of the exw'eman, gradual!}' revealed between 1828 
and 1840, is now known to belong to the closing period of the 
Old Stone Age, and it is very remarkable that the next discovery 
related to the very dawn of the Old Stone Age, namely, to the 
life of the Tiver-drift' man of the Lower Pakeolithic. 


MK\ OF TIIF OIJ) STOXK A(iF 




M'his (lis(‘()\'cr\' of what l> now known C'lu'llcan and Arhcai 
k'an indiisln' eainc through the ox[)loralions of Houchcr de 
Perthes, between and iSgO, in the valley of the River Somme, 
wdiich llows through Amiens and Abbeville and empties into the 
English C'hannel half-wa\' between Die])}^" and Boulogne. In 
rSgi this founder of modern arclneology unearthed near Abbe- 
vide a -ingle hint, rudely fashioned into a cutting instrument, 
buried in river sand and associated with mammalian re- 
mains. Tliis was folhnved by the collection of many other 
ancient weapons and imi)lements, and in the year iSgO Boucher 
de Perthes j)ublished his first work, entitled De V Industrie pri- 
}nitii'(\ oil des AnA a leiir Ori^e^inep in which he annoum^ed that 
he had found human implements in beds unmistakably belong- 
ing to the age of the ' ri\^er~drift.' This evork and the succeed- 
ing { 1:857), Antiquites celtiques ct antedilireiennesAwQre: received 
with great scepticism until confirmed in 1853 by Rigollot's"’ 
discovery of the now famous ‘river-drift’ beds of St. Acheul, 
near Amiens. In the succeeding c^ears the epoch-making work 
of B(jucher fie Perthes was welcomed and confirmed by leailing 
British geologists and archaeologists, Ealconer, Prestwich, Evans, 
and others who visited the Somme. Lubbock’s"' article of 
j 802, on the Riddenee of the Antiquity of Man A forded hy the 
Physical Structure of the Somme Valleyc pointing out the { reat 
geologic age of the ri\'er sands and gravels and of the mammals 
which they contained, was followed by the discovery of similar 
llints in the ‘river-drifts’ of Suffolk and Kent, Ifngland, in the 
valley of the Thames near Dartford. Thus came the first posi- 
tive proofs that certain of stone implements were wide 

spread geographical!}', and thus was afforded the means of cum- 
[laring the age oi one deposit with another. 

This led Sir John Lubbock"' to di\*ide the prehistoric period 
into four great e])ochs, in descending order as follows: 

The Iron Age, in which iron had superseded bronze for arms, axes, 
knives, etc., while bronze remained in common use for ornaments 

The Bronze Age, in which bronze was used for arms and cut- 
ting instruments of all kinds. 
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The later or polished Stone Age^ termed by Lubbock the 
Ycolil/iic Period^ characterized b}^ weapons and instruments made 
of flint and other kinds of stone, with no knowledge of any 
metal excepting gold. 

Age of the Drift, termed by Lubbock the Palceolithic Period, 
characterized by chipped or flaked implements of flint and 
other kinds of stone, and by the presence of the mammoth, the 
cave-bear, the woolly rhinoceros, and other extinct animals. 

Edouard Lartet, in iSOo, began exploring the caverns of the 
Pxa'enees and of Perigord, first examining the remarkable cavern 
of Aurignac with its burial vault, its hearths, its reindeer and 
mammoth fauna, its spear points of bone and engravings on 
bone mingled with a new and distinctive flint culture. This dis- 
covery, published in led to the full revelation of the 

hitherto unknown Reindeer and Art Period of the (.)ld Stone 
Age, now known as the Upper Pakeolithic. As a pakeontologist, 
it was natural for Lartet to propose a fourfold classification of the 
‘Reindeer Period,' based upon the supp(')sed succession of the 
dominant forms of mammalian life, nameh' : 

id) Age of the Aurochs or Bison. 

(c) Age of the Woolly ^lammoth and Rhinoceros. 

[h) Age of the Reindeer. 

(a) Age of the C'avc-Bear. 

Lartet, in association with the British arclnnologist. Christy, 
explored the now famous rock shelters and cawrns of Dordogne 
— Laugerie, La Madeleine, Les Eyzies, and Le Moustier— which 
one by one yielded a variet}' of flint and bone im[)lements, en- 
gravings and sculpture on bone and ivory, and a rich extinct 
fauna, in which the reindeer and mammoth predominated. 
The results of this flecade of exploration are recorded in their 
classic work, Rclufiiuc AijuiUDiieiCr^ Lartet. obs-rws Breiiil,’’ 
clrarlx' percei\'i'd the l(*\'(‘l of Aurigiuux where lh(' fauna ol the 
great caw-bear and of the mammoth apptairs to \ ield to that ol 
the reindeer. Above he pereeiwal the >tone uilture of the St»lu- 
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trean tvpe in Laugerie Haute, and of the Magdalenian Upe in 
Laugerie Basse. Lartet also distinguished between the archae- 
ological period of St. Acheul ( = Lower PateolithicJ and that of 
Aurignac (= Upper Paheolithic). 

It remained, however, for Gabriel de iMortillet, the first 
French archcCologist to survey and systematize the development 
of the flint industry throughout the entire Palaeolithic Period, to 
recognize that the Hagdalenian followed the Solutrean, and that 
during the latter stage industry in stone reached its height, 
while during the Alagdalenian the industry in bone and in wood 
developed in a marvelous manner. Alortillet failed to recognize 
the position of the Aurignacian and omitted it from his archae- 
ological chronology, which was first published in i8t>g, Essai de 
cIassifiratio)i des cavcrncs ct des stat'uvis sous ah'i^ fondcc sur les 
prodiiits de riuditstrie humaiuc 

(5} characterized by a number and varietv of 

bone implements; 

{4) Sohifrhuu leaf-like lance-heads beautifully worked; 

(4} Moiistericn, flints worked mostly on one side onlv; 

(2) Ackeulccu, the dangues de chat’ hand-axes of St. 
Acheul; 

(i ) Clielleen, bold, primitive, partly worked hand-axes. 

Shortly after the Franco-Prussian War, Edouard Piette 
(b. 1S27, d. 190O), who had held the office of magistrate in vari- 
ous towns in the departments of Ardennes and Aisne, France, 
and who was already distinguished for his general scientific 
attainments, began to devote himself especial!}' to the evolution 
of art in Upper Paheolithic times, and assembled the great col- 
lections w'hich are described and illustrated in his classic work, 

LArt peudiiu! /Mgr du Renue He first established 

se\'eral pha>e> of artistic' evolution in the Magdalenian stage, and 
only recognized in his later year', the station of Brassem])ouv, not 

Sntv th.it lia- .i»vl tahlt'- uf r.ua- (uhiir.il i.iunr. eti . in thi-. \oliimr are 

sivaii nor in i hr<in.>|ou:i< a! hut ui bL'i,urinin^ with the* moU fe cut j.t 

the top am] emlnm with the oldest vU the bottom. 
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comprehending that the Aurignacian art which he found there 
underlax- the Solutrean culture and wa> separated h_\- a long in- 
terval of time from the most ancient Magdalenian. His dis- 
tinct contribution to Pakeolithic histor\- is his disco\-erv of the 



Fir.. 4. Evolution of thv lani c-[)oinr. ‘-pear, or dart lirad. Xotp the inrrra-inLT -ym- 
nivtry and -'IhII in the dakine and retoiuh a-- the tvjre^ pa— in a^«eiidiii-: onler 
through the C'heliean Ailuukaan Moiwterian and Anriana* ian, int<* the prrh*ted, 
>ymmetrit al, douhle-pointed ‘laurel-leaf’ of the St»lutrean, and into the ^uloepuent 
derline in tlie tUnt indiHtf}. of the Ataadalenian and Aziiian stave- After ile Mor- 
lillet. Obermaier. and Iluerne-. 


Etagc azilicn overhing the Magdalenian in the cavern of Mas 
d’Azil. 

Henri Brcuil, a pupil of Piette and t)f Cartailhac, exploring 
during the decade, igo2--i2, chietly undtT the inlluent'e of ('ar~ 
tailhac, formed a clear conception of the whole Upper PaUe- 
olithic and its subdivisions, and plat'cd the Aurignacian definitely 
at the base of the series. 

Thus step by step the tail lure stages of archteological evolu- 
tion have been establishetl and may be summarized with the 
type stations as follows : 
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i lA<;i‘ MAlIuX 

Azilicn, Ala> d'A/il, Aricuc. 

^MaiJ^dalenien, l.a Ma<U‘lL'iiK\ Tursac, Dordogne. 

Solutrccti, Solutrc pres Macon, Saonc-ct-Loirc. 

Auri,<4nacien, Auriirnac, Haute-Garonne. 

MoU'^terien, Le Mousiier, commune de Pt'vzac, Dordo,c:ne. 

Acheuleen, St. Acheiil, prG Amien>, Somme. 

Chelleen, Cheileh~^ur''^Iarne, Seine-et- Marne. 

Pre-Chelleen 

(— Mes\dnien, Rutot), Mesvin, Moii>, Bel,';i(|Ue. 

These stages, at first regarded as single, have each been 
subdivided into three or iiKjre substages, as a result of the more 
refined appreciation of the subtle advances in Pakeolithic inven- 
tion and technic jue. 



I u., The t> pe ■'tation-- ot ihc --taec- of I'aLi-olithit tullure from the 

('lulkam Uk A/iliau- ranirnifi^Kin. 


A new impuCe to the studx' of Pala-olithic culture was given 
in when K. Riviere discovered exanijdes of Palaeolithic 
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mural art in the cavern of La Aloulhc,’* thus confinning the 
original discovery, in lSSo, by Alarcclino de Sautuola of the 
wonderful ceiling frescoes of the cave of Altamira, northern 
Spain. This created the ui)portunity for the estahlishnient 
by the Prince of Monaco of the hislilul dc Palroiilologic huniainc 
in 1910, supporting the combined researches of the Ui)i)er 
Pakeolithic culture and art of France and S[>ain, b\’ (hirtailhac, 
Capitan, Riviere, Boule, Breuil, and Obermaier. and marking a 
new epoch in the brilliant history of the archaeology of France. 

It remained for the prehistory of the borders of the Danube, 
Rhine, and Xeckar to be brought into harmony with that of 
France, and this has been accomplished with extraordinarx' pre- 
cision and fulness through the labors of R. R. Schmidt, begun in 
igot), and brought together in his invaluable work, Die diluidalc 
I ^orzcil Dent sc III a ndsd' 

To an earlier and longer epoch belongs the Prepala'olithic 
or Fkdithic stage. Beginning in iSo; with the supposed dis- 
covery by TAbbe Bourgeois''' of a primordial or Prepakeolithic 
stone culture, much observation and sj peculation ha^ been de- 
voted to the Eolithic" era and the Eolithic industry, culmi- 
nating in the complete chronological system of Rutot, as follows : 

LOWKR (g'ArrRXAKV, OR RLI JhTO< ' i:m: 

Strtpx’^n ' = Fre-C'heHcan, in parik 

Me^\'inian, cuiturc of lu-ar Moii-^, f= Prn-Chelicank 

Maftleaii. ml lure Maftkn unar Ath. Hennt\cau. 

Reiiteliaii. culture of Reulet, Vpres, We.-l Flaniler-. 


ICk I lALV 

Pre^tian, culture of St. Pre-t, FurC'Ct-Loire, Upper Pliocene. 

Kentian, cultun' of the plateau of Kent, Middle Plio^caie. 

C'antalian. culture of Aurillac, (\intal, Miocene or Lower 

VVux'i ne. 

Fa.L^nian, culture of lioni'clle-, Ardennes, Mid lie Oli'^ocene. 

Onlv the Me^vinian stage is generally ac('ei)te<l by archa'- 
ologists. and this embract*- the ]>rototyp('s of the Lower Pal;e- 
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olithic culture, which among most French authors are termed 
Pre-Chellean or Proto-Chellean. The Eolithic problem has 
aroused the most animated controversy, in which opinion is 
di\'i<led. A critical consideration of this era, however, falls 
without the j)ro\'ince of the present work. 

SCTCKSSIOV OF HCMAX IXDUSTRIFS AXD CULTURES* 


L [Ti'R IR >V .!(//' Ki'Ropk 500 H C to RomavTimps 

> Lv I f' M t'r 1 If KJ 1 

IV F.ARfJi'R [R')\ MU: ErROpr 1000-500 B. C. 

(’iiirRi). ... . . ORiLvr iSoo-iooo 

l{f BRi)\/J. R/E Ef'ROFF ul)Out jooo-iooo 

Okrtvr '' 4000-1800 

I r A' / f r V 7'< )S r age, v fa mi thic 

^ L177. \JA)[JTIIIC and COPPER 

A(tF. rR\X>iri(>V pFRIOD) . .EtROPF ^000 -2000, 

2 rv PIC I L xrA)[jTHic i RnBL\- 

K\r'>ivv '^w I-.-, L vKf>I)vvi:i.Li:R^) Etropk “ 7000. 

r /:. {RLV X I 'A HJTHIC S P 1 GFS 

'CvMPiovrvx (d'r.Tf'kiS Emopi: 

T ( > A /) S' TO V F [GF. P ILMO LI TIIIC 

i'PPLR P {LFAOLJrillC . . El-ropf 

.s \/rri\v T \RiJKXor‘'[ \ V. ^ , “ 12,000. 

7 M V'.i) \LF MVS' '(do'.e of z o 10,000. 

aCu lal tinit' ) r “5 



*Thi- t.iCIe i'. a modituMtiiin of that of OhcrmtitT in lii> M-'n^rh Tr Vorz^'itA'^ To each period 
of the hrorioioi^ic rcekonnia: .should be added the ryoo \t.ar^ of our era 


CrEOLOcac History or Man 

]\Ian emerges from the vast geologic history of the earth in ! 

the period known as the Pleistocene, or Glacial, and Postglacial, ' 

the ‘Diluvium' of the older geologists. The men of the Old 
Stone Age in western Europe are now known through the latter 

1 





Pl. II. “Throughout this long epoih western Europe is to be viewed as a peninsula, surrounded on all sides by the sea and stretdiing west- 
ward from the great land mass of ea^le^n Europe and of Asia, whic h was the thief theatre of evolution both of animal and human life.’' 
i-«. i)ibtovery sites of the ty])e speiimens of human and prehuman races. 
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half of Glacial times to the very end of Postglacial times, when 
the Old Stone Age, with its wonderful environment of mammalian 
and human life, comes to a gradual close, and the X'ew Stone 
Age begins with the climate and natural beauties of the forests, 
meadows, and Alps of Europe as they were before the destroying 
hand of economic civilization fell upon them. 

It is our difficult but fascinating task to project in our imag- 
ination the extraordinary series of prehistoric natural events 
which were witnessed by the successive races of Pahcolithic men 
in Europe ; such a combination and sequence never occurred be- 
fore in the world’s history and will never occnr again. They 
centred around three distinct and yet closely related grou])s of 
causes. First, the formation of the two great ice-fields centring 
over the Scandinavian peninsula and over the Alps ; sec(md, the 
arrival or assemblage in western Europe of mammals from five 
entirely different life-zones or natural habitats ; third, the ar- 
rival in Europe of seven or eight successive races of men by 
migration, chiefly from the great Eurasiatic continent of the 
East. 

Throughout this long epoch western Europe is to be viewed 
as a peninsula, surrounded on all sides b\' the sea and stretching 
westward from the great land mass of eastern Europe and of 
Asia, which was the chief theatre of evolution both of animal 
and human life. It was the ‘far west’ of all migrations of 
animals and men. X’or may we disregard the vast African land 
mass, the northern coasts of which afforded a great southern 
migration route from Asia, and may have supplied Europe with 
certain of its human races such as the ‘Grimaldi.’ 

These three principal phenomena of the ice-fields, the mam- 
mals, and the human life and industry, together establish the chro- 
nology of the Age of iMan. In other words, there are four ways 
of keeping prehistoric time: that of geology, that of ])akeontology, 
that of anatomy, and that of human industry. Geologic events 
mark the grander divisions of time ; paheontologic and anatomic' 
events mark the lesser divisions: while the succe^Mve ])hase> of 
human industry mark the least divisions. The geologic chro- 
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iiology deals with such immense periods of time that its ratio to 
the animal and to the human chronology is like that of years to 
hours and to minutes of our own solar time. 

The Olacial E[)och when first revealed by Charpentier"''^ and 
Agassizd*' between 1S37 and 1S40, w^as supposed to correspond to 
a single great advance and retreat of the ice-fields from various 
centres. The vague problem of the antiquity of Pliocene man 
and Diluvial man soon merged into the far more definite chro- 
nology of g/nr/a/ and 'uiicrglacial maji. As early as 1S54, Alorlot 
discovered near Diirnten, on the borders of the lake of Zurich, 
a bed of fossil })lants indicating a ];)eriod of south temperate cli- 
mate intervening between two great deposits of glacial origin. 
Tliis led to the new conception of cold glacial stages and warm 
interglacial stages, and ]\Iorlot^^ himself advanced the theory 
that there had been three glacial stages separated by two inter- 
glacial stages. Other disco^'eries followed both of fossil plants 
and mammals adapted to warmer periods intervening between 
the colder periods. Altweover, successive glacial moraines and 
'drifts/ and successive river 'terraces ' were found to confirm 
the theory of multiple glacial stages. The British geologist, 
James Cxeikie 0X71-94) marshalled all the evidence for the 
extreme hx’pothe^is of a succession of six glacial and five inter- 
glacial stages, each with its corresponding cold and warm climates. 
Strong confirmation of a theory of four great glaciations came 
through the American geologists, Chamberlind' Salisbury,^^ and 
others, in the discovery of evidence of four chief glacial and three 
interglacial stages in northern portions of our own continent. 
Finally, a firm foundation of the quadruple glacial theory in 
Europe was laid by the classic researches of Penck and Bruckner"^* 
in the Alps, which were published in igog. Thus the exhaustive 
research of Geikie, of Chamberlin and Salisbury, of Penck and 
Briickner, and finally of Leverett^' has firmly established eight 
subdivisions or stages of Pleistocene time, namely, four glacial, 
three intergku'ial, and one ])ostgla('ial. Hiese not only mark the 
great eras of European time but also make po^^ible the synchron\' 
of America with Europe. 
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Since mo>t of the skeletal and cultural remains of man can 
now be defmitelv attributed to certain glacial, interglacial, or 
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postglacial stages, vast interest attache^ to the very diftu'ult 
problem of the <iuration of the wliole Tct- Age and the relati\‘i‘ 
(Uiration of its variou> gUuial and interghuial --taire^. d'he loh 
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lowing figures set forth the wide variations in opinion on this 
sLihjei't and the two opposite tendencies of speculation which 
lead to greatly ex[)anded or greatly abbreviated estimates of 
Pleistocene time: 


DURATIOX OF THE ICE A(;E 

— 

( 'harlcs LyoU, Priiiriplt s of Cfoloi^y .. .SOO, 000 years. 

1n 7E Jaine^ I). DariaA' .\[onii<i! of Gooloyv . 720,000 

Is'.r}. ('harles U. Cr -olo^ic Tune as Indii^atcd by 

the S^'dioientary Roi k'i of North America . .. 100,000 ‘‘ 

isOO. \V. Cpham,^* Estimates of Geologic Times, Amer. 

Jour. Sei,. vol. XIA7 100,000 “ 

InOE A. Ueber diis absolute Alter der Eiszeit . . 100,000 “ 

l‘)00. \V J Sollas, ’^ Evolutional Geology . . 400,000 “ 

1000. Albrecht Penck,'- Die Alpen im Eiszeitalter .. 7)20. 000-S40, 000 

1014. Jamerj Ceikie.’’’^ The Antiquity of Man in Europe .020.000 (min.) 

— ■ 


We may adopt for the present work the more conservative 
estimate of Penck, that since the first great ice-fields developed 
in Scandina\'ia, in the Alps, and in North America west of Hud- 
son Ba\' a period of time of not less than 520,000 years has 
elapsed. The relative duration of the subdivisions of the 
Cdacial Epoch is also studied by Penck in his Chronologic des 
FAszcitaltcrs in den AlpenC" These stages are not in any degree 
rhythmic, or of e(|ual length either in western Europe or in 
North America, 

The unit of glacial measurement chosen by Penck is the time 
which has elapsed since the close of the fourth and last great 
glaciation: this is known as the Wilrm in the Alpine region and 
as the Wisconsin in America. WTiile more limited than the ice- 
caps of the second glaciation, those of the fourth glaciation were 
still of vast extent in Europe and in this country, so that an esti- 
mate of 20,000 to 34,000 years for the unit of the entire Postglacial 
stage is not extreme. Estimating this unit at 25,000 years and 
accepting Reeds's estimate of the relative length of time occu- 
pied by each of the preceding glacial and interglacial stages, we 
reach the following results (compare Fig. 14, p, 41) : 
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The Postglacial time divisions are dated by three successive 
advances of the ice-caps^ which broadly correspond with (kakie’s 
fifth and sixth glaciations ; they are known in the Alpine region 
as the Biihl^ Gsclinitz, and Daun. These three waves of cold and 
humid climate, each accompanied by glacial advances, finally 
terminated with the retreat of the snow and ice in the Alpine 
region, the same conditions prevailing as with the present cli- 
mate, The minimum time estimates of these Postglacial stages 
and the corresponding periods of human culture, as calculated by 
Heim,'*^ Xiiesch,'^’ Penck,'- and many others, are Mimmarized in 
the Upper Palaeolithic (p. 281). 

Geologic and Human ('hronokm'.v 

There are four ways in which the lesser divisions and secjuem e 
of human chronology may be dated through geologic' or earth- 
forming events. First, through the age of the culture 'stations 
or human remains, as indicated by the TivcT-(lrift>’ and kivcT 
terraces' in or upon whit'h they oc'cur ; second, through the age 
of the open Toess' stations which are found both on the ‘older 
terraces' and on the plateaus between the river valleys; third. 
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through the age of the shelters and caverns in which skeletal and 
cultural remains occur: fourth, through the age of the doam’ 
deposits, which have drifted down on the 'terraces’ from the 
surrounding meadows and hilh. The men of the Old Stone Age 
were attracted to these natural camps and dwelling-places both 
b\' the abundance of the raw dint materials from which the pala‘ 
oliths were fashioned and b\' the presence of game. 

In more than ninety years of exploration onh^ three skeletal 
relics of man have been found in the ancient diver-drifts’; these 
are the ‘Trinil,’ the ‘Heidelberg,’ and the ‘Piltdown’; in each 
instance the human remains were buried accidentally with those 
of extinct animals, after drifting for some distance in the river 
or stream beds. It is onl\' in late Acheulean times that human 
burial rites or interments begin and that skeletal remains are 
found. Owing to the less perishable nature of Hint, relics of the 
quarries and stations are inlinitel}^ more common; thev arc found 
both in the rivtr sands and gravels, in the ‘river terraces,’ and 
in the ‘loess’ stations of the plateaus and uplands. Thus j)re- 
historic chronolog}' is based on obserwitions of the geologist, who 
in turn is greatl\' aided by the archa^ologist, because the evolution 
stages of each t\*pe of implement are practicall}^ the same all owr 
western Europe, with the exception of unimportant loc'al in\'en- 
tions and variations. In brief, the large di\asions of time are 
determined b\' the amount of work done bv geologic agencies ; 
the comparati\’e age of the various camp sites is determined bv 
their geologic succession, b\' the mammals and plants which oc- 
cur in them, and linally by the cultural t\'pe of any industrial 
remains that may be found. 

Tiaies of the ‘Hhui’ axd ‘Low’ River ‘Terracl.^’ 

The so-called ‘terrace’ chronology is to be used b\' the j)re- 
historian with caution, for it is obvious that the ‘terraces’ in 
the different river-\'alleys of western Europe were not all formed 
at the same time : thu^ tlw teslimon\' of the ‘terraces' is alwavs 
to be checked off by other evidenc e. 
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As to the origin of the sands and gravels which compose the 
‘terraces' we know that the glacial stages were i)eriods of the 
wearing awa\- of vast materials from the summits and sides of 
the mountains, which were transported b\' the rivers to the 
valle\'s and plains. These vast deposits of glacial times s])read 
out over the very broad surfaces of the pristine ri\-er-lK)ttoms,, 
which in many valleys it is important to note were from loo to 
1 50 feet above the present levels. The diminished and contracted 
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streams of interglacial times cut into these ancient river beds, 
forming narrower channels into which they transported their 
own materials. Thus, as the successive 'river terraces' were 
formed, a descending series of steps was created along the sides 
of the valleys. In many valleys there are four of these ‘ terraces,' 
which may correspond with several glacial stages; in other val- 
leys there are onl\' three: in others, again, like the valley of 
the River Tnn which flows ])ast Innsbruck in the d'yrol Hug. b), 
there are five 'terraces,' while in the valley of the Rhine ab()\'c 
Basle there are si.\, corn'sponding. it is believed, with the mate- 
rials brought down l)y the four great ghu'iations an<l with the 
yWvv levels of BoUglacial time^. In general, thereforiy the 'high 
terraies' are tlu* oldest ones, that i^, they are conij^osed of 
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materials brought down during the pluvial periods of the First, 
Second, and Third Glacial Stages, while the dower terraces’ 
and the 'lowest terraces’ in the alpine regions are composed 
of materials borne by the great rivers of the Fourth Glacial and 
Postglacial Stages. In the region around the Alps the 'higher 
terraces’ are products chiefly of the third glaciation; in the 

Rheinfelder HUl Upper Schworstadt 
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valley of the Rhine they are visible near Basle. On the upper 
Rhine the 'low terraces’ are products of the fourth glaciation; 
they cover vast surfaces and contain remains of the woolly mam- 
moth [E, primigcniiis)^ an animal distinctive of Fourth Glacial 
and Postglacial times. 

More remote from the glacial regions, but er|ually subject to 
the inundations of glacial times are the 'high terraces’ along the 
River Seine, which are ninety feet above the present level of 
the river and contain the remains of mammals characteristic 
of the Idrst Interglacial Stage, such as the southern elephant (F., 
}n('ridio}idlis), while the ‘low terraces’ along the Seine are only 
fifteen feet above the present level of the river and contain 
mammals belonging to the Third Interglacial Stage. Similarly, 
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the ^high terraces’ of the River Eure contain mammals of First 
Interglacial times, such as the southern elephant (E, mcridionalis) 
and Steno’s horse ( stc}ionis)\ these tossils (jc'cur in I'oarse river 
sands and gravels which were deposited 1)\' a broad stream that 
flowed at least ninety feet above the present waters of the 
Eure. 

The human interest which attaches to these dry facts of 
geology appears especially in the valleys of the Somme and the 
Alarne in northern France; here again we find ^high terraces/ 
‘middle terraces/ and flow terraces’; the latter are still sub- 
ject to flooding. In the deep graxads u{)on each of these terraces 
we find the first proofs of human residence, for here occur the 
earliest Pre-Chellean and Chellean implements associated with 
the remains of the hippopotamus, of Merck’s rhinoceros, and of 
the straight-tusked elephant [E, antiqiius)^ together with mam- 
mals which are characteristic both of Second and Third Inter- 
glacial times. 

This raises a very important distinction, which is often mis- 
understood; namely, between the materials composing the orig- 
inal terraces and those subsequently deposited upon the terraces. 
It appears to be in the latter that human artifacts are chiefly, if 
not exclusively, found. 

Times of the Loam Statioxs 

The ‘loam’ which washes dc^wn ox'er the original sand and 
gravel 'terraces' from the surrounding hills and meadows is of 
much later date than the 'terraces’ themselves, and the archae- 
ologist in the x'allev of the Somme as well as in that of the Thames 
may well be deceix'ed unless he clearh' distinguishes between the 
newer deposits of gravels and of loams and the far older gravels 
and river sands which compose the original 'terraces.’ This is 
well illustrated by the observations of Comment on the section 
of St. Acheul.'*^' The loams and brick-earth arc of much more 
recent age than the original gravels and sands of the ‘terraces’ 
which they overlap and conceal ; the lowest and oldest ‘ h^am ’ 
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Uimoii fend ill r) conUiiiis Achculcaii while the ox'erlyin^ 

‘loam’ contains Mouslerian (lints. Although occurring on the 
‘higher terraces,' these flints are of somewhat later date than 
the primitix'e Cfliellean flints which occur in the coarse gravels 
and sands that ha\'e collected upon the \'ery loiecst levels ( Fig. 59). 

A similar i)rehistoric inversion doubtless occurs in the ‘ter- 
races’ of the Thames, for materials on the Miighest terrace’ 
(Fig. 8; contain Acheulean flints, while materials on the ‘lowest 
terrace’ belong to a much more recent age. 
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We have ni) record of a single Pakeolithic station found in the 
true original sands and gravels of the 'higher terraces' in an}- 
part of Europe; only eoliths are found on the ‘high terrace’ 
levels, as at St. Prest. 

The earliest pakeoliths occur in the gravels on both the 'mid- 
dle' and 'upper terraces' of the Somme and the IMarne, proving 
that the gravels were deposited long subse(iuent to the cutting 
of the original terraces. Geikie,'' moreoc'cr, is of the opinion 
that the \-alley of the Somme has remained as it is since earlv 
Pleistocene times, and that even the ‘invest terrace’ here was 
completed at that period ; this is contrary to the view of Commont, 
who considers that this ‘lowest terrace' belongs to Third Inter- 
glacial times ; a restudy of the stations along the Thames may 
throw light upon this very important difference of opinion. 
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Times of the ‘Loess’ Statioxs 

'Hie glacial stages were gcnerall}- times of rclativel}- groat 
humidity, of heavy rain and snow fall, of full rivers charged with 
gravels and sands, and with loam the finest product of the oro- 
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sive action of ice upon the rocks. This loam on the barren 
w<istes left bare by the glaciers or on the river border^ and o\'er- 
tlow basins was retransported b\' the winds and laid down aTe^h 
in layers of varying thickness known as ‘loe^s.' Idiere was n<‘ 
'loesb' formation either in Europe or America during the humid 
climate of First Tntergkuial times, ])ut during th(‘ latter jnirt of 
the Second Tntergku'ial Stage, again toward the (!(»-e of tin* 
1 liird lnt(‘rghu'ial Stage, and fmall) <luring Po'^t/hi' ial tima-s 
then' wi're pi'ri«Hl> td' arid < limat(' ulun the wa- lifted 

and tran,'-porte<l by the pnAailini; vind> n\er the *t(r^a(e'^' and 
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plateaus and even to great heights among the mountain valleys. 
As observed by Huntington'^^ in his interesting book The Pulse 
of Asia, even at the present time there are districts where we 
find ‘loess’ dust filling the entire atmosphere cither during the 
heated months of summer or during the cold months of winter. 

In Pleistocene Europe there were at least three warm or cold 
arid periods, accomjianied in some phases b}' pre\'ailing westerly 
winds/''* in which Toess’ was widely distributed over northern 
Germany^ covering the 'river terraces/ plateaus, and uplands 
bordering the Rhine and the Xeckar. These Toess’ periods 
can be dated b\' the fossil remains of mammals which they con- 
tain, also by the stations of the fiint quarries in different culture 
stages. Thus we find late Acheulean implements in drifts of 
Toess’ at Mllejuif, south of Paris. Among the most famous 
stations of late Acheulean times is that of Achenheim, west of 
Strasburg, and not far distant is the Toess’ station of iMom- 
menheim, of Alousterian times ; both belong to the period of the 
fourth glaciation. An Aurignacian Toess’ station is that of 
Willcndorf, Austria. 

Times of the Limestone Shelters and Caverns 

Beginning in the late or cold Acheulean period, the Palae- 
olithic hunters commenced to seek the warm or sheltered side of 
deepened river-valle}'s, also the shelter afforded by overhanging 
cliffs and the entrances of caverns. It is quite probable that 
during the warm season of the }Tar the}' still repaired to their 
open flint quarries along the rivers and on the uplands ; in fact, 
the river Somme was a favorite resort through Acheulean into 
]\Iousterian times. 

In general, however, the open rivers and plateaus were aban- 
doned, and all the regions of limestone rock favorable to the 
formation of shelter cliffs, grotfijs, and caverns were sought out 
by the earl}’ Palaeolithic men from Mousterian times on ; and thus 
from the beginning of the Mousterian to the clo^e of the Ui)per 
Palaeolithic their lines of migration and of residence followed the 


GK<)L()(J(’ HISTORY OF MAX 


SI 


exposures of the limestones which had been laid down by the 
sea in bygone geologic ages from C'arboniferous to (Vetaceous 
times. The ui)per valleys of the Rhine and Oanube traversed 
the white Jurassic limestones which are again ex[)()sed in a broad 
band along the foot-hills of the Pyrenees^ extending far west to 
the Cantabrian Alps of modern Spain. In Dordogne the great 
horizontal plateau of Cretaceous limestone had been dissected 
by Ijranching rivers, such as the Vezere, to a depth of two hun- 



I'lO. TO. Ideal section of the blutT overlyin" the Du^-^el River, near Du'-^eldorf. ^h^)\vin^^ 
the mode of formation of the famou^ Xcandcrthal Cave, where the oriydnal ty[>e of 
the Neanderthal rate wa^ di'^i cnered in 185^. A typical report of the ‘cave man.’ 
After L\ elh 

r. entrance of percolating^ waters from above. 

/. Kxit from the ^^rotto. 

<i-h. Interior of the cavern. 

dred feet. Under overhanging cliffs long rock shelters were 
formed, such as that of the Alagdalenian station at La Aladeleine. 

Alam^ caverns were formed, some of them in early Pleistocene 
times, by water percolating from above and iFig. 1 1) resulting in 
subterranean streams which issued at the entrance; this h)rmed 
the expanded grotto, sometimes a chamber of vast dimensions, 
such as the Grottc de Gargas. Outside of this, again, may be an 
abri or shelter of overhanging rock. In other cases the rock 
shelter is found quite independent of any cave. 

Where the glaciers cw ice-caps passed over the summits of the 
hills the subglacial streams penetrated the limestone of the 
mountain and formed vast caverns, such as that of Xiaux, near 
the river Ariege. Here a nearl}' horizontal cavern was formed, 
extending half a mile into the heart of the mountain. The ma- 
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terial with which the ilnors of the ciu'crns arc covered is either a 
line ca\'e loam or the insoluble remainder of the limestone form- 
ing a brown or gray cla\'ey substance. The Alagdaleiiian artists 
])roduced drawings on these soft cla\ s and, in rare instances, used 
them for modelling purposes, as in the Tuc dWudoubert. The 
sands and gravels were also swept in from the streams above and 
carried b\' strong currents along the wall surfaces, smoothing and 

polishing the limestone 
in pre]^aration for the 
higher forms of Upj^er 
Palaeolithic d ra ugh t s - 
man ship and painting. 

It would appear that 
the majority of the cav- 
erns were formed in plu- 
vial periods of early 
glacial times ; the for- 
mation had been com- 
pleted, the subterranean 
streams had ceased to 
flow, and the interiors 
were relativeh' dry and 
free from moisture in 
Fourth Glacial and Post- 
glacial times, when man first entered them. There is no 
e\'idence, however, that the cavern depths were generall}' in- 
habited, for the obvious reason that there was no exit for 
the smoke : the old hearths are invariabl}’ found close to or 
outside of the entrance, the only exception being in the en- 
trance to the great cavern of Gargas, where there is a natural 
chimney for the exit of smoke. There was no ca\'c life, strictly 
speaking — it was grotto life ; the <leep caves and caverns were 
probably penetrated only by artists and possibly also by magi- 
cians or priests. It is in the a^vis or shelters in front of the grottos 
and in the floors of the caverns that remarkable prehistoric 
records are found from late Acheulean times to the ver\' close of 



T'. cil ^oi^tion of limestone cliff ^hovviii"; 

(.S' I watcTr^ {)c*r(_t)laUnir from above; t.l-Ot inte- 
rior of the < avern, and (Oi errotto entrani e, ori”"- 
inal exit of the cac'urn waters. II. Hori/iontal 
set t ion of the same cavern showint; the 'G) 
l 4 r(’)tto entram e ami (.1, G, O. B) the ramifica- 
tions of the cavern. 
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the Palicolithic, as in the wonderful grotto in front of the eaw 
at Cdistilio, near Santander. Thiis^ a^ ( )bermaier"" obser\ es : ‘‘ In 
Chellean times primitive man was a care-free hunter wandering 
as he chose in the mild and ])leasant weather, and e\'en the colder 
climate of the arid doess’ period of the late Acheulean was not 
sufficient to overcome his love of the open ; he still made his 
camp on the plains at the edge of the forest, or in the shelter of 
some overhanging cliff." Only in rare instances, as at Gastillo, 
were the Acheulean hearths brought within the entrance line of 
the grotto. 
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Tnteq>retation of these four kinds of evidence as to the an- 
ti(piity of human culture in western Fairope still leads to widely 
diverse opinions. On the one hand, we have the high authority 
of Penck''^ and Oeikie'- that the C'hellean and .\cheulean (Uil- 
tures are as ancient as the second long warm interglac ial juaiocL 
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An extreme exponent of the same theor}' is Wiegers/’’ who would 
carry the Pre-('hellean back even into First Interglacial times 
On the other side, Boule,*'' Schuchardt,*' ' OlxamiaierA'' Schmidt, ''' 
and the majoritc' of the French archie ologists place the begin- 
ning of the Pre-Chellean culture in Third Interglacial times. 

In fa\'or of the latter theory is the strikingly close succession 
of the Lower Pakeolithic cultures in the valley of the Somme, fol- 
lowed b\^ an equal!}' close succession from Acheulean to Mag- 
dalenian times, as, for example, in the station of Castillo. It 
does not appear possible that a vast interval of time, such as that 
of the third glaciation, separated the (.'hellean from the Mous- 
terian culture. 

On the other hand, in favor of the greater antiquity of the 
Pre-CTellean and Chellean cultures may be urged their alleged 
association in several localities with very primitive mammals of 
earl}' Pleistocene t}q)e, namely, the Etruscan rhinoceros, Steno's 
horse, and the saber-tooth tiger, as witnessed in Spain and in 
the deposits of the Champs de iNIars, at Abbeville. 

It is true, moreover, that at points distant from the great 
ice-fields, like the \'alle}' of the Somme and that of the Alarnc, 
we have no other means of separating glacial from interglacial 
times than that afforded by the deposition and erosion of the 
Terraces'; in fact, the interpretation of the age of the cultures 
may be similar to that applied to the age of the mammalian 
fauna. There are no proofs of periods of sex'ere cold in western 
F.urope in any ccnintr}' remote from the glaciers until the very 
cold steppe-tundra climate immediately preceding the fourth 
glaciation swept the entire land and drove out the last of the 
African- Asiatic mammals. 

(Geographic ChaxCtES 

The migrations of mammals and of races of men into western 
Europe from the Eurasiatic continent on the east and from 
Africa on the south were fa\'ored or interrupted by the periods 
of elevation or of subsidence of the coastal borders of the .Egean, 
Mediterranean, and North Seas, and also of the Iberian and 



(;K()(iRAlMlI( ( IIANCrKS 


British coast-lines. The maximum period of ele\'ation of the 
coastal borders, as represented in the accompan}'ing map (Idg. 
12), never occurred in all portions of the continent of hurope at 
the same time, because there were oscillations both on the north- 



I'Kr. I_\ in tht periiKl of nuiximum < oinindital In '.vhi* h thr rod-l- 

hm"^ are ^\Id^*ly exten<ie<l ...nruOin- Africa and Lan.jH-- mUndint: ( rrcat Ilrilain 
and Ireland -ni a -itiLdt va-5 innin-nla. and .-A- .rdm^^ free nn-ra u.)n n>utt'- fr>r 
animal and human r.ii ti<*rtb and a^ 'A-d a^ la^'t and The ud at, 

!)Oundarie^ arc ninrc remote and the interior a - are LrreatU reiliieeu in area. Afu r 
(dherniuier. 

•jrn ancl southern coast^ ot Lurope and Atrica. The earh' Pleis- 
tocene, e.-peeiallv the period ot tlie Idrst Interglacial Stage, was 
one of elevation remarkable for the broad land bridges which 
brought the animal life ot I.urope, Atrica, and \sia together. 
The .Mediterranean ((uot rose too led. Land bridges Irom ,\lri(a 
wiTe formed at (iibraltar and o\wr to the idand of Si( ii>'. so that 
for the lime there was a free migration of mammalian lite north 
and south. It is to this that western Europe owes the majestic 
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mammals of Asiatic and African life which dominated the native 
fauna. 

In general, the drcalion of the continent took place during 
interglacial, the snhsidcncc during glacial times, but Great 
Britain appears to have been almost continuously elevated and 
a j)art of the continent, and was certainly so during the Third 
Interglacial, F\)urth Glacial, and Postglacial Stages, because there 
was a free migration of animal life and of human culture. The 
Lower Paleolithic peoples of Pre-Chellean and Chellean times 
wandered at will from the valley of the Somme to the not far 
distant vallex' of the Thames, interchanging their weapons and 
inventions. The close proximitx' of these stations is well illus- 
trated in the admirable ma]) T ig. 56 > prepared under the dirca- 
tion of Lord Avebury (Sir John Lubbock). The relation which 
vlrcation siibsitlcncc respectively bear to the glacial and inter- 
glacial stages is beliex ed to be as follows : 

I‘hu:vATiox, emergence of the coast-lines from the sea, broad 
land connections facilitating migration, retreat of the glaciers, 
deepening of the rix'er-valleys, and cutting of terraces. Arid 
continental climate and deposition of Toess.’ 

Sr HsiD}:x(’i: , submergence of the coast-lines and advance of 
the sea, interrrqUion of land connections and of migration routes, 
advance of the glaciers, filling of the river-valleys with the prod- 
ucts ol glacial erosion, the sand and grac'd materials of which 
the 'terraces' are composed, and subglacial erosion of the loam^ 
from which in arid periods the Toess' is derived. 

Subsidence was the great feature of closing glacial times both 
in Europe and America. During the Fourth Glacial and Post- 
glacial Stages the Black and Caspian Seas and the eastern por- 
tion of the Mediterranean were dce])ly deju'cssed, while the 
British Isles were still connected with France, but b\' a nar- 
rower isthmus than that of early interglacial times. The scat- 
tered stations of Fpper [kilaolithi(' ('ulture found in the British 
incliule one \urignadan, oiu^ S(Liiroan, two Magdalenian, 
aiul two A/alian; ihi^ ^how- that travel communication witli 
the continent continued throughout that period, in all prolni- 
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l)illly by ineaiib oi a laud councclion. lu late Neolithic times 
the JOuglbh Channel was formed, (ireat Britain became isolated 
from Europe^ and Ireland lost its land connection hrst with 
Wales and then with Scotland. 


Ciiana;ks of Cfimvtk 


Pcnck’’'^ estimates the intensit}' of the cold and of the humid- 
ity wdiich prevailed during the glacial stages by ihe ilcsivnl of 
the snow-line in the Alps^ w'hich in the tw'o })eriods of greatest 


ISOOS. 

lOOOO'. 

SOCIf, 



Sierra de Credos 

\ Pyrenees Mrs 
I I Prance 

^a ‘ 


Alps Mfs 

Germany 


A I Denmark 

> _1 _ 


Scandma vian 

1 . 


. AT THE \TIM£ eLi^AT.'iN < CjA CiAT lON, 

Garonne Phone Norm 

Valley Valley Sea 

$N0W LINES or THE FQUP FPINCIPAL GLACIAL EPOCHS OF THE PLEISTOCENE PEPlOQ 


Plateau 

I North Cape 


- Pt^OSABiE jlM L£\IE. 

Strait of Gibraltar 




Srager 

Pah 


A'B Profile across Europe along The ! me A-B of map 
5 Present snow hne 

4- Srtow hne of the Fourth (Nurm) Glacial Epoch 
3 «>,»>. Third (Piss) ” ** 

2 m fy I* ff Second CMindet ) « »» 

/ „ H r M Ftrst iGunz) « »» 


Fig, r:;. Vn idtal rarih ■'COion i‘n»ni the \hirih (Cipe a< the S, .nitlinax i.ui 
jjlateaii. thn)Uirh the \urth ^ca, Mp>, I’vrenee- Jivl ">iraiO ot (»il)ra]tar t'> 

the Vlki'. Mountain- in n< irlliern Vl'n^ a alona; the liin in< a tei 1 1 sn t,he nnii) ' I la: 

]), 6^.. ilhiNtralina: the --ia level at the lime tit ilir areate-.! elLvalion ut the lunii 
nent diirina the Set end ( dai lal ''1 lae a'- (timnared ^'ith the j>ri -tail '.i i-h\0: 
aFo the '-U( t e'"'i\'e linc" nf rii-,tt.nt of tlie reason of 'tliial "Ho", dunna tiie four 
;^reat Lthunal vi<lvaiue^. a-^ i ompared vith the pri-ent >]io\v-hne rroin -ludiL'^ 
]>y l)r. \ Uied'. 


glaciation reached from 1,200 m. '3.0^7 ftS to 1,500 m. 14. 021 ltd 
below' the present snow'-Ie\'eI. with the cousetpient fotmation of 
vast ire-t:a])> hung with ghuiers whith tlow'ed great dlsiantes 
down the valleys of the Rhone and of the Rhine an<l left their 
moraines at very distant jtoints, d'he moraine^' and drifts of the 
lesser glaciations, such as the hr<t and fourth, stand ('onsideral)ly 
within the boundaries of these outer moraines and drift fields. 
On the contrary, the wairmer climates (jf interglaual times are 
indicated by the sundoving plants found at Hottinu, along the 
vallev of the Inn, in the dyrol, which are pn»of'> of a tempera- 
ture higher than the present and of the ii^'rn:t of the snowdine 
500 m. ioS4 ft.t abo\'e lhc‘ existing suowdevef of the Alps. 
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The alternation of the cold climates of the glacial stages with 
the warm temperate climates of the interglacial stages formed 
great oscillations of tem[)eraturc (logs. 13, 14). dlie fossil 
plant life indicates that during the ])eri(.)ds of the First, Second, 
and Third Interglacial Stages the climate of western Europe 
w^as cooler than it had been during the preceding Pliocene 
Epoch and somewhat warmer than it is at the present time in 
the same localities. During the First, Second, and Third Glacial 
Stages there Avas certainly a marked loAA^ering of temperature in 
the regions bordering the great glacial fields. This is indicated 
by the arricml in the northern glacial border regions of animals 
and plants adapted to arctic and subarctic climates. 

It has been generally believed that the Avhole of Avestern 
Europe Avas extremeh' cold during these glacial stages, and that 
the heatToAung animals, the southern elephants, rhinoceroses, 
and hippopotami, AA^'ere dric'en to the south, to return onl}' AAUth 
the reneAAxH Avarmth of the next interglacial stage. 

There is, hoAvew^r, no proof of the departure of these suppos- 
edly less hardy mammals nor of the spread oAxr Europe of the 
more hardy arctic and steppe t\pes until the adA^ent of the 
Fourth Glacial Stage. Then, for the first time, all Avestern Europe 
north of the Pyrenees experienced a general fall of temperature, 
and conditions of climate j^reA'ailed such as arc n<nv found in the 
arctic tundra regions of the north and in the high steppes of 
central Asia, Avhich are SAvept b}' dry and cold winter Avinds. 
Fluctuations of temperature, of moisture, and of aridity in Pleis- 
tocene time, are cA'idenced not only b}' the rise and fall of the 
snoAA'-line and the adA’-ance and retreat of the ice-caps but also by 
the appearance of plant and animal life in the periods of the Toess' 
deposition, indicating the folloAving cycles of climatic change as 
Avitnessed from beginning to end of the Third Interglacial Stage : 

IV. Glacial maximum, cold and moist climate, arctic and cold 
steppe fauna and flora. 

Cool and dry steppe climate, Avide-spread deposition of 
Toess.’ 
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Interglacial maximum, a long period of warm temperate 
forest and meadow conditions. 

Glacial retreat, cool and moist climate bordering the gla- 
cial regions. 

III. Glacial maximum, cold and humid climate bordering the 
glaciers, favorable to arctic and subarctic plant and 
animal life. 

That great fields of ice and advancing glaciers alone do not 
constitute proof of very low temperatures is shown at the })resent 
time in southeastern Alaska, where \'ery hea^^^' snowfall or ])re- 
cipitation causes the accumulation of vast glaciers, although the 
mean annual temperature is only lo^ hahr. I5.5O" C.j lower than 
that of southern Germany, Xeumayr*'*' estimated that during 
the Ice Age there was a general lowering of temperature in Eu- 
rope of not more than C. (10.8^ Fahr.), and held that even 
during the glacial ad^'ances a comparatively mild climate pre- 
vailed in Great Britain. Alartins*" estimated that a lowering of 
the temperature to the extent of 4" C. (7.2^ Fahr.) would bring 
the glaciers of Chamonix cfijwn to the le\'cl of the plain of Geneva. 
Penck estimates that, all the atmospheric conditions remaining 
the same as at present, a fall of temperature to the extent of 4'^ 
to 5^ C. would be sufficient to Iwing back the Glacial F})(K'h in 
Europe. These moderate estimates entire!}^ agree with our 
theorv that animals of African and Asiatic habit flourished in 
western Europe to the \'ery dose of the Third Interglacial 
Stage, and that then for the fir^t time the warm fauna, or 
faune chawlc, gradually disappeared, 

Similarh' the hw[:>othesis of extremel\' warm or subtropical 
conditions prevailing in interglacial times as tar north as Britain, 
which originated with the discoc'ery of the northerU' distribution 
of the hip[)t)])otami and rhino('ero^e^, animals whiih we now 
associate with the torrid tlimate of Africa, i> not supported by 
the studv either of the plant life of inttTghuial or by the 

historv of the animab thenwelws. It is (juite jwobablc that 
both the hippopotami and the rhinoceroses of the ‘warm fauna’ 
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were protected by hairy covering, although not b\' the thick 
undercoating of wool which protected the woolh' rhinoceros and 
woolly mammoth, animals favoring the bordeis of glaciers and 
flourishing during the last very cold glacial and Postglacial 
peri<3ds. 

The combined evidence from all these great ecxaits in western 
Fuirope leads us to conclusions somewhat different from those 
reached by Penck as to the chronolog}' of human culture. Tn 
the chart (Fig. 14) on the opposite page, prepared by Dr. 
C. A. Reeds in collaboration with the author, a new correlation 
of geologic, climatic, human, industrial, and faunal events is 
presented. The great waves of glacial advance and retreat 
(^oblic|ue shading) arc based upon Penck's estimates of the rise 
and fall of the sn(3W-line ( vertical dotted lines) in the Swiss Alps. 
(Compare Fig, 13.) The length of these waves corresponds 
with the relative duration of the glacial and interglacial stages 
as estimated b}' the A'arying amounts of erosion and deposition 
of materials. The entire Pahcolithic or Old Stone Age is thus 
seen to occupy not more than 125,000 years, or only the last 
cpiarter of the (flacial Ei)och, which is estimated as extending 
over a period of 525,000 years. The present opinion of the 
leading archaologistb of France and Cermanx’, which is shared 
by the author, is that the Pre-Chellean industry is not older 
than the Third Interglacial Stage. As the Piltdown man was 
found in deposits containing Pre-Chellean implements, he prob- 
abh' lived in the last quarter of the Glacial Epoch, and not in 
early Pleistocene times as estimated by some British geologists. 
This causes us to regard the Piltdown remains as more recent 
than the jaw of Heidelberg, which all authorities agree is prob^ 
ably of Second Interglacial Age. According to our estimates the 
Heidelberg man is nearh' twice as ancient as the Piltdown man, 
while PithcaDithropiis (Trinil Race) is four times as ancient. 
Yet the Piltdown man must still be regarded as of very great 
anti([uity, for he is four times as ancient as the final type of Xe- 
anderthal man belonging to the Mousterian industrial stage. 
The various archaologic and ])akeontologic evidences for this 
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general correlation theory of the Glacial Epoch are fully dis- 
cussed in the succeeding chapters of this volume. 

iVlAMMiLS OF Five DISTI^XT Geographic Regions 
(Compare Color Map, PL II, and Fig. 15I 

As we haAX already observed, during the whole histor}" of 
mammalian life in various parts of the world never did there 
prevail conditions so unusual and so complex as those which 
surrounded the men of the Old Stone Age in Europe. The suc- 
cessive races of Palieolithic men in Europe were all flesh eaters, 
depending upon the chase. The mammals, first pursued only 
for food, utensils, and clothing, finally became subjects of artis- 
tic appreciation and endeavor which resulted in a remarkable 
aesthetic development. 

From the beginning to the end of Palaeolithic times the vari- 
ous races of man witnessed the assemblage in Europe of animals 
indigenous to every continent on the globe except South America 
and Australia and adapted to every climatic life-zone, from the 
warm and dry plains of southern Asia and northern Africa to 
the temperate forests and meadows of Eurasia; from the heights 
of the Alps, Himalayas, Pyrenees, and Altai Mountains to the 
high, arid, dry steppes of central Asia with their alternating heat 
of summer and cold of winter; from the tundras or barren grounds 
of Scandina\ia, northern Europe, and Siberia to the mild forests 
and plains of southern Europe.'^ ^Members of all these highly 
varied groups of animals had been evolving in various parts of 
the northern hemisphere from the Eocene Epoch onward. In 
Pliocene times they had become thoroughly adapted to their 
various habitats. Throughout early Pleistocene times, with the 
increasing cold extending southward from the arctic circle, 
such mammals as the elephant, rhinoceros, musk-ox, and rein- 
deer had become thoroughly adapted to the climate of the ex- 
treme north. There is every reason to belie\x‘ that when these 
tundra (piadru{)eds first arrived in Fhirope, during early mid- 
glacial stages, they had already acquired the hea\y coat of hair 
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ami imdcrc(>alin<^^ of wool, siu h as now ( harai'UM'i/os tlu* niiKsk 
uXy one of the lixiay re[)resenlali\'es of this iiorthwai fauna. 

The fi\'e great >ourc'e> of mainnialian migration into western 
h^urope in Pleistocene time^ were accordingly as follows: 

1. PLAINS of northern Africa and of southern A'^^a. ‘‘African- 
Asiatic'’ fauna -hippopotamus, rhiiujcero''. elephant. 

2. TiLMFLRAiL MTADows A\i) FoRLsis of Kuroj)e and Asia. “Fuira- 
siatic" fauna — 'deer, hi^on, hor^.e. 

a- Huai, COOL MoLNiAiN RANAU.s — Ag)^, lAreuees, Cauca'^us, Prals. 
Fauna — chainoi'^, ihex. ptarmigan. (See Fig. iSc.i 

4. StLRPis AND L)i sLRTs. I)r\c elevate<l plateau- and steppes of east- 
ern Europe and central Asia. Fauna —desert a-s and heirse, saiga ante- 
lope, ierhoa. (See Fig. rSu.i 

5. Ti \i)RVs AXI) RARRLX ORoUNDS wdthiu oi* Rear the arctii' circle. 
Fauna — reindeer, musk-ox. arctic fo\. ( St r Figs, (;;; and </).) 

(Compare Figs. 14 and 15.) 


In the warm plains, forests, and rivers of southern A.sia and 
northern Africa there developed the elephants, rhinoceroses, 
hippopotami, lions, hycenas, and jackals, wdiich, taken together, 
may be known as the A/rican-Asiatir fauna. It contains alto- 
gether fourteen species of mammals. The great geogra[>hic area 
from the far east to the far wwst over which ranged similar or 
identical species of these pachyderms and carnixores is indicated 
by the oblicpie lines in the geographic chart ^Fig. 15). 

The north temperate belt of Asia and luirope, with its hard}' 
forests and genial meadow's, w'as the home of the even more 
highly varied Euras'uitic Forest and Meadoie fauna. This includes 
twent\'-six or more ^pecies. Of these the red deer, or stag, was 
most characteristic of the forests and the bison and wild cattle* of 
the meadow's. E\’en at the verc' beginning of Pleist(jcene times 
there appear the stag, the wild boar, and the roe-deer w'ith their 
natural pursuers, the wolf and the browm bear. From the northern 
woods came the moose and the w(.)lverene. Most of these mam- 
mals w'ere so similar to existing forms that the older naturalists 

^ l^i>«nn aii'l wild luttle dre tatur- and tluir naUira! hahital- arc tiie open plain 
and niaadn"- region^. 'flugN aUu r.ingn into I'ifai inra-^l land- gra—e^ tan Ik' found. 

The prehl-turii Uiriii’ and ‘wi-«tiu' of Farope ware fjoth haind in fore-U |)Ut thi- ma> 
m>t iia\e lx‘en tlu-ir natural hahiuu in Pate tinn^, Sc“e A[)[jeiidi\, Xt)te l\‘. 
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placed them in existing species, but the tendency now is to sepa- 
rate them or place them in distinct subspecies. Mingled with 
the^e forest and meadow mammals were a few others which have 
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since become extinct, such as the giant (k‘er i.\ff;^d<(f(>sK the 
giant beaver ('I'ro-oiillicriiiiin . and the i.rimitiw fortsl and 
meadow horses. From tliis region aUo there developed the eave- 
hear il'rsif; A>d,nis). Certainly it 1-. tiUonidiing to find the re- 
mains of tliese mammals ming!e(l witli i1iom‘ Irom <oiiti)ern \'ia 
and .\friea, as is frefiuentl.' the ease. In early gknial time> the 
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bison and wild cattle mingled freel}' with the hippopotami and 
rhinoceroses, but in late glacial and Postglacial times they oc- 
curred as companions of the mammoth and the woolly rhinoceros. 
In preliistoric times they survived with the mammals brought 
from the Orient by the Neolithic agriculturists. 

During a great glaciation, but especially during the severe 
climate of late Pleistocene times, the Alpine mammals were 
dri\'en down from the heights into the plains and among the 
lower mountains and foot-hills. Thus the ibex, chamois, and 
argali sheep from the Altai ^lountains arc represented both in 
drawing and in sculpture by the men of the Reindeer Period. 

Still more remarkable is the arrival in Europe of the Stcppt 
Fauna of Russia and of western Siberia, mammals which now 
survive in the vast Kirghiz steppes, east of the Caspian Sea 
and the Ural Mountains, where the climate is one of hot, dry 
summers and prolonged cold winters, with sweeping dust and 
snow storms. These animals are very hardy, alert, and swift of 
foot, such as the jerboa, the saiga antelope, the wild asses, and 
the wild horses, including the Przewalski Upe, which still sur- 
vives in the desert of Gobi. From this region also came the 
Elasmo there (E. sibiriciim), with its single giant horn above the 
e\'es. \Try distinctive of the fauna frequenting the caverns are 
the small rodents, including the dwarf pikas, the steppe hamsters, 
and the lemmings. These animals were attracted into Europe 
during the ‘steppe' and Toess' periods of cold, dry climate. 

The advance of the great Scandinavian glaciers from the 
north crowded to the south the Tundra or Barren Ground fauna 
of the arctic circle. The herald of this fauna during the First 
Glacial Stage was the musk-ox, which appears in Sussex, and then 
came the reindeer of the existing Scandinavian t\pe. These 
animals are followed b}' the woolly mammoth (E. priniigcniiis) 
and the woolh' rhinoceros {D. antiquitatis) with their panoply of 
hair and wool which had long been dewloping in the north. 
Finally in the Fourth Glacial Stage arrived the lemming of the 
river Obi, also the more northern banded lemming, the arctic 
fox, the wolverene, and the ermine, as well as the arctic hare. 
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These tundra mammals for a short period mingled in places with 
survivors of the Ajyican-Asiatic fauna, such as Merck's rhinoc- 
eros and the straight-tusked elephant (E. antiqiius). In general, 
they swept southward as far as the Pyrenees over country which 
had long been enjoyed by the African- Asiatic mammals, while 
the hippopotami and the southern elephants retreated still far- 
ther south and became extinct. 

The only survivors of the great AJrican-Asiaiic fauna in 
Fourth Glacial and Postglacial times were the hyxmas (H. 
crociita spelcca) and the lions (Felis leo spelira). The lion fre- 
quently appears in the drawings of the cavemen. 

The various species belonging to these five great fauna? ap- 
parently succeed each other, and wherever their remains are 
mingled with the palieoliths, as along the rivers Somme, Alarne, 
and Thames, or in the hearths of the shelters and caverns, they 
become of extreme interest both in their bearing on the chronology 
of man and on the development of human culture, art, and in- 
dustry. They also tell the story of the sequence of climatic 
conditions both in the regions bordering the glaciers and in the 
more temperate regions remote from the ice-caps. Thus they 
guide the anthropologist over the difficult gaps where the geologic 
record is limited or undecipherable. The general succession of 
these great faunie is illustrated in Fig. 14 and also in the above 
table. 
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CHAPTER I 


AXCESTRY OF THE AXTHROPOII) APES — PLIOCEXE CLnfATE, FORESTS^ 
AND LIFE OF WESTERX EUROPE — rRVX^EirON TO THE PLEIsrO- 
CEXE, OR AGE OF .\rAX — PflE FIRST (iLACTATIOX. ITS EFFECTS OX 
CLniATE, FORESTS. AXl) AXEMAE ETFi: — THE PREHEEMAX TRIXIE 
RACE OF JAVA — THE EOLTITIS OR PKniTTlVE EEIXTS - THE SE('- 
0X0 GIACIATIOX — THE HKIDEEBERG, lEVRLIEST EXOWX HUM \X 
RACE — THE THIRD C.EACTATIOX 

The partly known ancestors of the anthro})oid aj)es and the 
unknown ancestors of man probably originated among the for- 
ests and flood-plains of southern Asia and early began to migrate 
westward into northern Africa and western Europe. 

As early as Oligocene times a forerunner of the great apes 
{Propliopitheciis), most nearly resembling the gibbons, appears 
in the desert bordering the Fa\mm in northern Egypt. Early in 
Pliocene times true tree-living gibbons f(mnd their way into 
Europe and continued throughout the Pliocene in the forms 
known as Pliopilhcciis and Pliohylohates, the latter being a true 
gibbon in its proportions ; it ranged northward into the present 
region of Germany. Another ape which earh' reached Europe 
is the DryopitJiCCiis; it is found in ^Miocene times in southern 
France; the grinding-teeth suggest those of the orang, the jaw 
is deep and in some ways resembles that of the Piltdown man. 
A third ape {XeopitJiccus) occurs in the Lower Pliocene near 
Eppelsheim, in Germany, and is known only from a single lower 
molar tooth, which recalls the dentition of Dryopitliccus and more 
remotely that of Homo. In the Pliocene of the Siwalik hills of 
Asia is found PaUcopitliccus. a generalized form which is believed 
to be related to the chimpanzecx the goriila, and the gibbon ; the 
upper premolars resemble those of man. 

None of these fossil anthropoids either of Eun^pe or of Asia 
can be regarded as ancestral to man, although both Xropilluriis 
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and Dryopilhccits have been placed in or near the line of human 
ance^lry 1)\’ sucli high authorities Branco and Gaudry. Wlien 
Dryopitlu'ciis was first discowred b\ Lartet, Gaudry^ considered 
it to be by far the most manlike of all the apes, even attributing 
to it sutficient intelligence for the working of flints, but fuller 



Fia. ir,. The dbbon is primitive in it- -kull and dentitinn, but extremely spctial- 
ized in the ada[)tatinn of it - limbs to arlxai a \ life. rhotogra]>lf 
frum theXew York Zoedogiud Park. 

knowledge of this animal has shown that some of the living 
anthropoids are more manlike than Dryopitliccus. This animal 
is closel\ related to the ancestral stock of the chimpanzee 
gorilla, and orang. The jaw, it is true, resembles that of the 
Piltdown man iEoaiit/iropitsK but the grinding-teeth are much 
more iirimitive and there is little reason to think that it is an- 
cestral to any human i>pe.* 

*A rocont .irli.lc l>y A. SniiUi W,,.„h.,Mr<l <1,>, ribc^ the fourth known speumen of 
Dry.ipUhl ns, lately diMOvared in nortlu rn Spain ' ^ee Woodward, 1914,^'. 
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Among these fossil anthropoids, as well as among the four 
living forms, we discover no evidence of direct relationship to 
man but very strong evidence of descent from the same ances- 
tral stock. These proofs of common ancestry^ which have already 
been observed in the existing races of maiij become far more 
conspicuous in the ancient Pakeolithic races ; in fact, we cannot 
interpret the anatomy of the men of the Old Stone Age without 



- i 

Fir.. 17. The orauL" hci'^ a hi^h '-hull and loni: face. PhutoLiraph 

frt'm the Xe\\ York Zoological Park, 


a survey of the principal characters of the existing anthropoid 
apes, the gibbon, the orang, the chimpanzee, and the gorilla. 

The gibbon is the most primitive of living apes in its skull 
and dentition, but the most spet'ialized in the length of its arms 
and its other extreme ada])tations to arboreal life. As in the 
other anthropoids, the fa('e is abbreviated, the narial region is 
narrow, /. c., (utarrhiiuc and tlie brain-iaise is widened, but the 
top of the skull is smooth, and the forehead lacks the promi- 
nent ridges above the orbits ; thus the profile of the skull of 
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the gibbon (Fig. i6) is more human than that of the other an- 
thro[:)oid apes. When on the ground the gibbon walks erect and 
is thus afforded the free use of its arms and independent move- 
ments of its fingers. In the brain there is a striking develop- 
ment of the centres of sight, touch, and hearing. It is these 
characteristics of the modern gibbon which preserve with rela- 



Fk; is. The rhim[>anzec. This fitrure illustrates the walkincc powers of the 
chimjianzet. the trreat lentith of the arms, and the abbreviation of the 
le^^s. Photograph from the Xew York Zoological Park. 

tively slight changes the type of the original ancestor of man, 
as noted b_\' Fdliot Smith.- 

The limbs of the orang are less elongated and less extremely 
specialized for arboreal life than those of the gibbon but more 
so than those of the chimjianzee and the gorilla. The skull is 
rounded and of great vertical height, with broad, bony ridges 
above the orbit'^ and a great median i rest on top of the skull in 
old males. The lower jaw of the orang is stout and deep, and, 
although used as a fighting weapon, the canine tusks are much 
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less prominent than in either the gibbon, ('him])anzee, or 
gorilla. 

In the chimpanzee we observe the ver\' prominent bony ridges 
above the e>'es, like those in the Trinil and XYanderthal races 
of men. Of all the anthropoid apes the lower jaw of the chim- 



Fio. IQ, The rhimpanzee. This ficrure certain fafial ('haracteri'^tii s 

whu h are [irc'^erved in the Xeunderthal race oi nun X*>te aKo tlje 
'^horlenini: of the thumb and the cnlaruenunt of tiu bi^i; toe. !du)loe:raph 
from the X’ew York Z<u)lo;j:ii a! Park. 

paiizee most nearly resembles that of the Piltdown man. The 
}>rognathous or jtrotruding tooth rows and receding chin sug- 
gest those in the Heidelberg. Piltdown, and X'eunderthal races. 
\Mien the chimpanzee is walking (Fig. rS) the arms reach down 
below the le\'el of the knees, whereas in the higher races of man 
they reach only half-way down the thighs. 
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Thus, the fore limb, although much shorter than that of the gib- 
bon, is relativel}- longer than that of an\- human race, recent or 
ancient. We observe also in the walking chimpanzee (Fig. i8) 
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\XCESTR.tL TREE OF THE .VXTHROPOID .VPES .VXD OF M.VX 


From the unkrunvn ami ance-^tral stock of the aathropoid ape-? and man the gibbon was the first 
to branch otT in ( )Htroi-fne time-; the or vng then branched otT in a widely ditferent direetion. 
The stem of the ctmn'WVH and of the gorillv liram hed otT at a more recent date and is 
more nearly allied to that of man Five early human race^ have beta found in Europe in 
(’.Lnial or Fit I'^toeenc tune-, but no trates of other primate^ except the macmjues, which are 
re!ate-l to the lower divi-ion ui the baboons, have been found in Europe in E^icistucene times. 
Moditied after Gregorj-. ^For latent discovery see Appendix, Note VTI ' 
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that the upper part of the leg, the thigh-bone, or femur, is rela- 
tively long, while the lower part, the shin-bone, or tibia, is rela- 
tively short. Indeed, both in the arm and in the leg the upper 
bones are rclathx'ly long and the lower bones are relatiwdy short. 
These proportions, which are inheritances of arboreal life, are 
in very marked contrast to those observed in the arms and 



Fig. 20. The ('rorilla. An immaluro female, about three ye<ir> of a;;e, 
shotvina; ntuie of the athvill nialo i h.ira« teriAiii Photo- 
gra[)h from the Xcw York Zoological Park. 

legs of the Xcanderthal race of men, in v/hich the limbs arc of 
the terrestrial or walking type. 

We observe also in the chimpanzee a contrast between the 
grasping power of the big toe, which is a kind of thumb, and the 
lack of that power in the hand, in which the thumb is nearly 
useless; in all apes this function is characteristic of the foot, in 
man of the hand alone. The opposable thumb, with its ])ower of 
bringing the thumb against each of the fingers, is the one char- 
acter which is lacking in every one of the anthropoid ai)es and 
which was early developed among the ancestors of man. 

The skull of the (himpanzee i-^ longer than that of the orang, 
the most prominent feature in the top \'iew being the extreme 
protuberance of the orbits, which are surrounded b\' a supra- 
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orbital and circumorbital bony ridge, which is also strong!} de- 
veloped in the Xeanderthal skull as well as in the Pillnranlltropus 
or Trinil skull but, so far as we know, is entirely lacking in that 
of Pilldown. As in the orang and the gorilla, a crest develops 
along the middle of the top of the skull for the insertion of the 
powerful muscles of the jaws, a crest which is wholly Avanting 
in the gibbon and probably AA’anting in all the true ancestors 
of man. 

The gorilla illustrates in the extreme the specializations which 
are begun in the chimpanzee, and AA'hich arc attributable to a 



Th'. m. r<uUrLi-'l of the projci Lint: face f[)rnt:nathi'inr, retreatint: fon*h(‘a<l. .md 
■'mall hrain-i a-'C of a youn^ trorilla, a-' rompared wilh iho \ crtit'al fat o, promi- 
nent no-o, hit:h forehead, and large brain-case of a high rate of man. After 
Klaatsth. 

life partly arboreal, jAartly terrestrial, Avith the skull and jaAvs used 
as poAA-erful lighting organs. The head is lengthened by the for- 
AA-ard groAA’th of the muzzle into an extreme prognathism. The 
limbs and body of the gorilla show a departure from the primitiA'e, 
slender-limbed, arboreal type of apes and are partly adapted to 
a bipedal, ground-dAAxdling habit. 

.\s regards psychic evolution,” Elliot Smith observes that the 
arboreal mode of life of the early ancestors of man deA'eioped 
quick, alert, and agile movements AA’hich stimulated the progress- 
ive di'velopment of the posterior and lateral portions of the 
brain. Ihe sense of smell had been Avell di'A’eloped in a preA'ious 
terrestrial life, but once these creatures left the earth and took 
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to the trees, guidance by the olfactory sense was less essential, 
for life amidst the branches of the trees is most fac'orable to the 
high development of the senses of vision, touch, and hearing. 
Aloreover, it demands an agilit_\- and quickness of movement 
that necessitate efficient motor centres in the brain to co-ordinate 
and control such actions as tree life calls for. The specialization 
of sight awakens curiosity to e.vamine objects with greater mi- 



\ it'w ot a human brain of hidi t>pu. -howimj; the diiif an-a- of 
riuisi ular (onlrol ami of ihe spnst)ry im[)rc'"^ion'> of ami hoarinir, ako iho 

|)refrontal area in v'hitli the hii^her mental fd» ultit‘‘^ arc centred, Moditieci alter 
M. Allen ^turr, 

nuteness and guides the hands to more precise and skilled move- 
ments. 

The anatomy of man is full of remote reminders of this orig- 
\ inal arboreal existence, which also explains the very large and 

early development of the posterior portions of the brain, in which 
the various senses of sight, touch, and hearing are located. 

The first advance from arboreal to terrestrial life is marked 
bv the power of walking more or les'^ ereii on the hind liml)s and 
thus releasing tlie arms; this ])ower is developed to a greater or 
less degree in all the anthropoifl ajU'S ; with practice they bei omi' 
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expert walkers. The additional freedom which the erect atti- 
tude gives to the arms and to the movements of the hands and 
the separate mo\-ements of the lingers is especially noticeable in 
the gibbon. The cultivation of the powers of the hand reacts 
u[)on the further growth and specialization of the brain ; thus 
the brain and the erect attitude react upon each other. In 



Fh.. 2-;. The evolution of the brain. Outlines I'-ide vww i of typita] human 
ami {)rehuman brains, showing the early development of the posterior por- 
tioii'^ of the brain and the relatively late de\ elopment of the anterior [lortions, 
the seat of the hi<;her mental faeulties. 


the gibbon there is a marked increase in the size of those por- 
tions of the brain which supply the centres of touch, vision, and 
hearing. 

Discussion as to how the ancestors of man were fashioned has 
chiefly dealt with the rival claims of four lines of structural evo- 
lution : first, the assumption of the erect attitude; second, the 
development of the opposatde thumb; third, the i;roix.'th of the 
brain; and fourth, the acquisition of the power of speech. The 
argument for the erect attitude suggested by Lamarck, and ably 
put by IMunnfl in iSo.t, indicates that the cultivation of skill 
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with the hands and fingers lies at the root of man’s mental su- 
premac}-. Elliot Smith’s argument that the steady growth and 
specialization of the brain itself has been the chief factor in lead- 
ing the ancestors of man step by step upward indicates that 



Fin. 24. The evolution of the brain. Outline'> !iop view') of typical human 
and prehuman brains, show'in" the narrow forebrain of the primitive type 
and the successive expansion of the scat of the hi^^her mental fat ultic', in 
the successive races. 

such an advance as the erect attitude was brought about be- 
cause the brain had made possible the skilled movements of 
the hands. 

The true conception of prehuman evolution, which occurred 
during Miocene and Pliocene times, is rather that of the coin- 
cident development of these four distinctively human powers. 
It appears from the limb proportions in the Xeandcrthal rac(‘ 
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that the parll) ered aUitiule and walkinj^ ^dit were assumed 
iiiueh earlier in ^eulo^ie time than we former!}' imagined. The 
intimate relation between the use of the op\)osable thumb and 
the de\x‘loi)ment of the higher mental faculties of man is sus- 
tained to-day b\' the discovery that one of the best methods of 
dew'loping the mind of the child is to insist upon the constant 
use of the hands, for the action and reaction between hand and 
brain is found to dcw'eloj) the mind. A similar action and reac- 
tion betw'een foot and brain developed the erect gait which re- 
leased the hand from its locomotive and limb-grasping function, 
and by the resultant perfecting of the motion of thumbs and fin- 
gers turned the hand into an organ ready for the increasing 
specialization demanded by the manufacture of flint imple- 
ments. 

This is the stage reached, wx believe, in late Pliocene times 
in which the human ancestor emerges from the age of mammals 
and enters the age of man, the period wTen the prehistory of 
man properly begins. The attitude is erect, the hand has a wxll- 
developed op]3osable thumb, the centres of the brain relating to 
the higher senses and to the control of all the motions of the 
limbs, hands, and fingers are wxdl developed. The powxr of 
speech may still be rudimentary. The anterior centres of the 
brain for the storing of experience and the dcwxlopment of ideas 
are certainly very rudimentar\\ 

Chanxt: of Exviroxmext ix Europe 

Considering that the origin and development of any creature 
are best furthered by a struggle for existence sufficiently severe 
to demand the full and frequent exercise of its powxrs of mind 
and body, it is interesting to trace the sequence of natural events 
which prepared w^estern Europe for the entrance of the earliest 
branches of the human race. The forests and plants portrav 
even more \'ividl}' than the animals the changing conditions of 
the environment and temperature wfiich marked the approach 
and various vicissitudes of the great Ice Age. 
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The forests of central France in Pliocene times, as well as 
those of the valley of the Arno in northern Italy, were very similar 
to the forests of the middle United States at the present time, 
comprising such trees as the sassafras, the locust, the honey- 
locust, the sumach, the bald cwpress, and the tulip. Thus the 
regions which harbored the rich forest and meadow fauna of 
northern Italy in Upper Pliocene times abounded in trees fa- 
miliar to-day in North and South Carolina, including even such 
distinctively American forms as the sweet gum (Liquidambar 
styracifliia)^ the sour gum syhatica), and the bay, beside 

those above mentioned. To the south, ahmg the Mediterranean, 
there also flourished trees incident to a more tropical climate, the 
bamboo, the sabal palm, and the dwarf fan-palm ; most interest- 
ing is the presence of the sabal, which now flourishes in the sub- 
tropical rain forests of central Florida, The sequoia also was 
abundant. Toward the close of the Pliocene the first indications 
of the coming Glacial Epoch were a lowering of the temperature, 
and, in the higher mountainous areas perhaps, a beginning of the 
glacial stages. 

The ancestors of the modern forests of Europe predominated 
in central France: the oak, the beech, the poplar, the willow, and 
the larch. It is these forests, which survived the \'icissitudes of 
glacial times, that gave descent to the forests of Postglacial 
Europe, while all the purely American t}q)es disappeared from 
Europe and are now found onh' in the temperate regions of the 
United States.'^ 

We ha\'e seen that few anthropoid apes have been discovered 
either in the Middle or Pepper Pliocene of Europe; the gibbon- 
ape line disappears with the PUobylobatcs of the Upper Pliocene. 
These animals are, however, rarely found in fossil form, owing 
to their retreat to the trees in times of flood and danger, so that 
we need not necessaril}^ assume that the anthr(q:)oids had actually 
become extinct in France. The primates which are found in the 
Upp('r Plioi'en(‘ bt‘long to tlie lower t \ pt-s of tlu’ Old W'orld 
m<»nke\'s. related to the li\ ing langur of India and to the nun a([ue 
and baboon. The evidence, as far a^ it goe^, indii'ates that the 
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ancestors of man were at this time evolving in Asia and not in 
Europe. This e\'idence, nevertheless, would be completely off- 
set if it could be proven that the eoliths, or primitive flints, found 
in various parts of Europe from Oligocene to Pleistocene times 
are reall\' artifacts of human or prehuman origin. 

The mammals of Pmrope in Pliocene times were derived by 
very remote migrations from North America and, more directly, 
from southern Asia. The Oriental element is ver}^ strong, in- 
cluding tNi^es of rhinoceroses now peculiar to Sumatra and south- 
ern Asia, numerous mastodons very similar to the south Asiatic 
t\^)es of the times, gazelles and antelopes, including types re- 
lated to the existing elands, and primitive t\’pes of horses and of 
tapirs. Among the carnivores in Europe similar to south Asiatic 
species were the hyanas, the dog bears (Ilycrnarctos), the civets, 
and the pandas (Ailnrus)] there were also the sabre-tooth tigers 
and numerous other felines. In the trees were found the south 
Asiatic and north African monke} s ; and in the forests the axis 
deer, now restricted to Asia. But the most distinctive African- 
Asiatic animal of this period was found in the rivers ; namelv, the 
hippopotamus, which arrived in Italy in the early Pliocene and 
ranged south by way of the Sicilian land bridge into northern 
Africa and east along the southern shores of the Black Sea to 
the Siwalik hills of India. Thus, many of the ancestors of what 
we have termed the African- Asiatic mammal group of Pleistocene 
times had already found their way into Europe earlv in Pliocene 
times. In middle and late Pliocene times there arrived three 
very important t\pes of mammals which played a great role in 
the early Pleistocene. These are : 

The true horses (Eqiiiis stenonis) of remote North American 
origin. 

The first true cattle {Leptohos clatiis), originating in southern 
Asia. 

The true elephants, first Elcphas phuiijrons and later E. nuridi- 
onalis, better known as the southern mammoth, both orig- 
inating in Asia. 


TRAXSITIOX TO THE PLEISTOC EXE 


The forests and river borders of the valley of the Arno, near 
Florence, contained all these African-Asiatic animals in U])])er 
Pliocene times. Here the\' received their names which remind 
us of this region of Italy as it is to-day, such as the PAruscan 
rhinoceros (Diccrorhiniis ctrusciis), the Florentine macaque (Ma- 
caciis jiorentinus)^ Steno’s horse (Equiis stenonis)^ the PAruscan 
cattle {Leptohos ctruscus)^ which was the earliest ox to reach 
Europe. 

In Italy and France these African-Asiatic mammals were 
mingled with ancestors of the more hard}' Eurasiatic forest and 
meadow group. Of these the most graceful were a variety of 
deer with very elaborate or many-branched antlers, hence known 
as the ^ poly cladine ’ deer. In the forests roamed the wild boars 
of Auvergne iSus arvernensis) , also the bears of Auvergne (Ursiis 
arvernensis), lynxes, foxes, and wildcats. In the rivers swam the 
otter and the beaver, closely allied to existing forms. Among the 
rocks of the high hills were the pikas or tailless hares {Lagoniys)^ 
also hamsters, moles, and shrews. 

Many of the most characteristic animals of the dry modern 
plateaus of Africa had disappeared from Europe before the close 
of Pliocene times, namely, species of gazelles, antelopes, and the 
hipparion horses, all of which weie adapted to the dr}' uplands 
or deserts of Africa. In the remaining Pliocene reeente of 

French authors wc find evidence that the Pliocene in all of western 
Europe closed with a moist, warm, temperate climate, with wide- 
spread forests and rivers interspersed with meadows favorable 
to the life of a great variety of browsing deer as well as of grazing 
elephants, horses and cattle. The flora of the Middle Pliocene 
as found at Meximieux indicates a mean annual temperature of 
62° to 63^ P"ahr. 

One of the proofs of the gradual lowering of temperature 
toward the close of Pliocene times in Europe is the southward 
retreat and disappearance of the apes and monkeys ; the Upper 
Miocene gibbon is found as far north as Ej)pelsheim, near 
Worms, Germany; in Lower Pliocene times the monkeys and apes 
are found only in the forests of the south of France; in U])per 
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Pliocene times they are recorded onI\' in the iorests of northern 
Italy ; the e\'idence, so far a> it goes, indicates a gradual retreat 
toward the south. 

Finall\', at the end of the Pliocene there existed very close 
geographic' relations eastward with the mammalian life of India 
by way of what was then the isthmus of the Dardanelles and 
southward with the mammalian life of Africa by way of the 
Sicilian land bridge. This would indicate that the long lines of 
rast'icanl and icrsticanl migration were open and favorable to the 
arrival in western Europe of new migrants from the far east, 
including perhaps the most primitive races of man. There is not 
the least evidence that Pliocene man or ancestors of man existed in 
Europe, excepting such as may be afforded ])y the problematic 
eoliths, or most primitive flints. 

The First Glaciation 

In Tapper Pliocene times cold marine currents^’ from the north 
began to flow along the southeastern coast of England, with in- 
dications of a gradually lowering temperature culminating at a 
time when the sea abounded in the arctic mollusks, which have 
been preserwd in the A\Tybourn Crags,’ a geologic formation 
along the coast of Norfolk. This arctic current was the herald 
of the First Glacial Stage. 

It does not appear that a glacial cap of anv considerable 
extent was formed in Great Britain at this stage, but about this 
time the first great ice-cap was formed in British North America 
west of Hudson Bay, which sent its ice-sheets as far south as 
Iowa and Nebraska. In the latter State forests of spruce and 
other coniferous species indicate the appearance of a cool tem- 
perate flora in advance of the glaciation. In the Swiss .Alps the 
snow descended 1,200 meters below the present snow-line, and 
in Scandinavia and northern Germany the first great ice-sheets 
were formed from which flowed the glaciers and rivers convev- 
ing the Tfld Diluvium,' or the ‘oldest drift.’ Accompanying the 
cold wave along the eastern coast of England we note, in the 
famous fossil deposits known as the ‘Forest Bed of Cromer,’ 


tup: first (;la(^iatiox 


which overlie the Weybourn Crags, the arrival from the north 
of the fir-tree [Abies). This is most significant, because it had 
hitherto been known only in the ari tic region of (hinnell Land, 
and this was its first appearance in central pAiro])e. Amaher 



r i(’,, 25. The Fir'll {Gufi: 1 CiLu iai was far le^s c\'len^ive than that in the al>o\. e ma[>, 

whkh Aows Europe in the Setond (da< lal Slaire, durinir the LrrLate-'t e\tt,nsi»_)n of the 
ice-field'^ and gkn ier^ (dot-), a i)eriod of (ontinental depre>-ion in whieh the Mediter- 
ranean, Blade, and C'asfdan Seai^ were (.fjnneeted. The line from ,S( andina\ ia to the 
Atla:? ^Mountain- <orrespon<ls with the >e( titui -hown in Fia;. iv p. ^7, Drawn by 
C. A. Reed-, after Jame'5 Oeikie and Pemk. 

herald of northern conditions was the first occurrence of the 
musk-ox in Pmgland, whu’h is attributed" to the 'Forest Bed' 
deposits. 

While (heat Britain was less affected at this time than other 
regions, there is no doubt as to the \'ast extent of tlie First (dacial 
Stage in British America, in Scandinavia, and in the Alps ; in the 
latter region it has been termed Alie (iiin: stage' by Penck and 
Bruckner. The 'drift' deposits have a general thickness of oS' i 
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feet (30 m.), but they are largely covered and buried by those 
of the far more extensive Second Cilacial Stage. The Scandh 
navian icc-sheeh' not only occupied the basin of the Baltic but 
overtiowed Scania- the s(?uthern jiart of Sweden — and extended 
as far south as Hamburg and Berlin. In the Alps the glaciers 



Fro. 20, The musk-ox. belonging: to the tundra region of the arctic tircle, which is 
reported to have migrated as far south as the southern coast of 
England during the First [Gufiz) Olacial Stage. 

passed down all the great mountain valleys to the low grounds of 
the foreland, impl_\-ing a depression of the snow-line to 4,000 feet 
below its present level. 

The First Ixtergl.vctal Stage. Eoliths 

Proofs that a prolonged cool wave passed over Britain dur- 
ing the first glaciation are seen in its after effects, namely, in the 
modernization of the forests and in the disappearance both in 
Britain and France of a very considerable number of animals 
which were abundant in Fpper Pliocene times. Yet by far the 
greater part of the Pliocene mammal life survived, a fact which 
tends to show that, while very cold conditions of climate and 
great precipitation of moisture may ha\-e characterized the regions 
immeiliately surrounding the ice-fields, the remainder of western 
Europe at most passed through a prolonged cool period during 
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the climax of the First CUacial Stage. This was followed during 
the First Interglacial by the return of a j)eriod somewhat warmer 
than the present. 

This First Interglacial Stage is known as the Xorjolkian, from 
the fact that it was first recognized in Europe in the de|)osits 
known as the A^'orest Bed of Cromer/ Xorfolk, which contain 
rich records not only of the forests of the period, but of the noble 
forms of mammals which roamed over Clreat Britain and France 
in Xorjolkian times. The forests of Xorfolk, in latitude 52° 40' X. 
mainly abounded in trees still indigenous to this region, such as 
the maple, elm, birch, wilknv, alder, oak, beech, l>ine, and spruce, 
a forest flora closel}^ corresponding to that of the Xorfcflk and 
Suffolk coasts of England at the present time, although we find 
in this fossil flora se\'eral exotic species which give it a slightly 
different character.’' From this tree flora Reid concludes that 
the climate of southeastern England was nearly the same as at 
present but slightly warmer. 

We note especially that a very great change had taken place 
in the entire disappearance in these forests of the trees which in 
Pliocene times were common to Europe and America, as described 
above ; in other words, the flora of Europe was greatl}' impo\'er- 
ished during the first cold wave. 

In southern France, as at the present time, the interglacial 
climatic conditions were milder, for we find numerous species 
of plants, which are now represented in the Caucasus, Persia, 
southern Itah\, Portugal, and Japan. Thus the First Intergla- 
cial Stage, which was a relatively short one, enjoyed a tempera- 
ture now belonging about 4^ of latitude farther south. 

This First Interglacial Stage is also known as the St.-Prestien, 
because among the many localities in France and Italy which 
preserve the jfiant and mammal life of the times that of St. Prest, 
in the Paris ])asin, i^ the most famous. Here in 1SO4 De^noyers’'* 
first reported the discovery of a number of mammal bones with 
incision lines upon them, which he considered to be the work of 
man. These deposits were regarded at the time as of Pliocene 
age, and this gave rise immediately to a wide-spread theory 


0<s MEN OF THE OIJ) STONE A(;E 

of the appearance of man as early as the Pliocene. The human 
origin of the incisions discovered by Desnoyers has long been a 
matter of dispute and is now regarded as very improbable. Sim- 
ilar lines mav be of animal origin, namely, marks left by claws 

^ ^ — — — — — — -) 



I k.. The dant fleer (}f‘^(^arrro^). \vhirh first appear? in we'=lcrn Kurope diirinp: the 
I ir-'t rnlcre:larhil Staire. j)n)hahlv ,i-> a iiiie:rant from The tore-^ted re<:ir>n'. of Kura-'ia 
After a paintim^ hy C'harieri R. Knii^ht, in the Amerii an Museum of Xatural Hi>lor\ 

or teeth, or due to accidental pressure of sharp cutting surfaces. 
However, we do not pretend to express an opinion of any value 
as to the cause of these incisions. Supposed confirmation of the 
evidence <^f Desnoyers of the existence of Pliocene man was the 
alleged finding by Abbott of several worked flints, two in situ, in 
the ‘Forest Bed of Cromer/ Norfolk. Many years later in sim- 
ilar de[)osit> at St, Prest were discovered the supposed A‘oliths’ 
whicli lia\'e been referred to the Ktaj^c Prestien by Rutot. The 
age of the St. Prest deposits is, therefore, a matter of the \er\' 
highest interest and importance. 
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St. Prest is not Pliocene; it is rather the most ancient Pleis- 
tocene deposit in the basin of Ihiris,'^ and thcM' iiK isc^d mammal 
bones probably date from the First Interglacial Sta<^e. 'The bed 
which has yielded the incised bones and the rich series of fossils 
consists of coarse river sands and gravels, forming part of a ‘high 
terrace,’ 98^2 feet (30 m.) above the present level of the river 
Eure. This, like other ‘high terraces,’ contains a characteristic 
First Interglacial fauna, including the southern mammoth (/v 
meriJioualis), and Steno’s horse {E. sfc}io}iis). We also iind here 
other very characteristic early Pleistocene mammals, such as the 
Etruscan rhinoceros iD. etruscus), the giant hippopotamus of 
early Pleistocene times {II. major), the giant beaver of the early 
Pleistocene iTrogonthcriuni), three forms of the common beaver 
{Castor)^ and one of the bison {Bison anliquus). This mammalian 
life of St. Prest is very similar to that of XY)rfolk, England ; to 
that of Alalbattu in central France, Piu -de-Dbme ; of Peyrolles, 
near the mouth of the Rhone, in southern France ; of Solilhac 
near Puy ; of Durfort, (lard; of Cajarc, Lot-et-Claronne ; and 
finally to that of the valley of the Arno, in northern Italy. 

One reason why certain authors, such as Boule and Deperet, 
have placed this stage in the E'^pper Pliocene is that the mam- 
mals include so many surviving Pliocene forms, such as the 
sabre-tooth tigers {Mach(crodiis)^ the ‘p(^lycladine’ deer with the 
elaborate antlers {C. scdgnicki), the Etruscan rhinoceros, and 
the primitive Steno’s horse. But we have recently discovered 
that, with the exception of the ‘polycladine ' deer, these mam- 
mals certainly survived in Europe as late as the Second Inter- 
glacial Stage, and there is said to be evidence that some even 
persisted into the Third Interglacial Stage. 

It is, therefore, the extinction or disappearance from luirope 
of many of the animals \Tr\' abundant e\’en in late Pliocene 
times which marks this fauna as early Pleistocene. Anthropoid 
apes are no longer found; indeed, there E no evidence of the 
survival of any of the })rimates, except macaque>, which survive 
in the Pyrenees to late Pleistocene time>; the tapir has entirely 
disappeared from the forests of Europe ; but the most signifi- 
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cant departure is that of the mastodon, which is believed to 
lui\'C‘ lingered in north Africa and wlii('h c'ertainlx' surx'ived in 
Americ a into \'er\' late Pleistocene times. I he animal life ot 
wehtc‘rn Eiiro]>e, like the plant life, has lost one part of its 
Plioc'cne aspect while retaining another part, both in its mamma- 
lian fauna and in its 1 crest flora. 

The lix'ing enx'ironment as a whole, moreoATr, takes on a 
no\'el as[)ect through the arri\'al, chiefly from the north, of the 



1 i<- jS. The ‘^ah^e-t(>oth tjVer (M^irhirrodii'^') , whii h survives the l'pf)er Plioeene 

aiul wifiOv (li-^trihuted over \M“'>lrrii Kun>i)L* until the Middle IMei-tui vne. Aftur 
a paintin^^^ hs Cdiarlc^ R. kniglit. in the Anieri^.an Mus^euni of Xalural lli-^tory. 


more hardy animals and plants which had been evolving for a 
verv long period of time in the temperate forests and meadows 
of Eurasia to the northeast and northwest. From this Eurasiatic 
region came the stag, or red deer (Cervus elaphus), also the giant 
deer (Mi’gacrros), and from the northerly swamps the broad- 
headed moose iAlcrs latifrons). The presence of members of the 
deer family ( Cervida*) in great numbers and representing many 
different lines of descent is one of the most distinctive features 
of First Interglacial times. Beside the new northerly forms 
mentioned abo\’e, there was the roe-deer (Capreolus), which still 
survives in Europe, but there is no longer any record of the 
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beautiful axis deer (Ax/5), which has now retreated to southern 
Asia. The ^ polycladine ' deer, first ol)served in the valley of the 
Arno, is represented in First Interglacial times by Sedgwick’s 
deer (C. sed^i^icicki), in X'orfolk, and by the species C\ dicraniiis 
of northern Italy, where there also occurs the 'deer of the C\ir- 
nutes’ (C. carnutorum). 

We observe that browsing, forest-li\'ing, and river-living types 
predominate. Among the forest- frequenting carnivores were the 
wolverene, the otter, two kinds of bear, the wolf, the fox, and 
the marten ; another forest dweller was a wild boar, related to 
the existing Siis scrofa of Europe. 

Thus in the very beginning of Pleistocene times the forests of 
Europe were full of a wild life ver\' similar to that of prehistoric 
times, mingled with which was the Oriental element, the great 
elephants, rhinoceroses, and hippopotami connecting Europe with 
the far east. Among these eastern migrants in the early Pleis- 
tocene were two new arrivals, the primitive wild cattle (Bos 
pr imi genius) j and the first of the bison (Bison prisciis). 

The theoretical map of western Europe during Eirst Inter- 
glacial times (Fig. 12, also Fig. 56) enables us to understand 
these migrations from the northeast and from the Orient. As in- 
dicated by the sunken river channels discovered on the old con- 
tinental shelf, the coast-line extended far to the west to the bor- 
ders of the continental plateau which is now sunk deep beneath 
the ocean; the British Isles were separated from France not by 
the sea but by a broad valley, while the Rhine, with the Thames 
as a western tributary flowed northward over an extensive flood- 
plain, which is the present floor of the North Sea basin. It is 
not improbable that the rich mammalian life deposits in the 
‘Forest Bed of Cromer,' N'orfolk, were washed down by tribu- 
taries of this ancient Rhine Ri\'er, 

In all the great rivers of this enlarged western Europe occurred 
the hippopotami, and along the river borders and in the forests 
browsed the Etruscan rhinoc'eros. Among the grazing and 
meadow-living forms of the Norfolk country of Britain were 
species of wild cattle (Bos, Leptobos), together with two species 
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of horses, including a lighter form resembling Steno’s horse (£. 
sl('uo}iis cocchi) of the \ al d'Arno and a heavier t}pe probably 
belonging to the forests. The giant elephant of this period is the 
southern mammoth iE. mrridionalis trogontlierii)^ a somewhat 
specializefl desc'endant of the Pliocene southern mammoth of the 
valle\- of the Arno; this animal is best known from a superb 
specimen discovered at Durfort (Fig. 42) and preserved in the 
Paris Museum. Tt is said to have attained a height of over 12 
feet as compared with ii feet 3 inches^ the height of the largest 
existing African elephants. It is probable that all these south 
Asiastic migrants into Fmrope were partially or wholly covered 
with hair^ in adaptation to the warm^ temperate climate of the 
summers and the cool winters. To the south, in the still milder 
climate of Italy, the arri\'al of another great species, known as 
the 'ancient' or ' straight- tusked elephant’ {E. antiqitus), is re- 
corded, This animal had not yet reached France or Britain. 

Preying upon the defenseless members of this heterogeneous 
fauna were the great macha^rodonts, or sabre-tooth tigers, which 
ranged over Europe and northern Africa and into Asia. It 
does not appear that the true lions [Fclis Ico) had as yet entered 
Europe. 

An intercommunication of life over a vast area extending 
0,ooo miles from the Thames valley on the west to India on the 
southeast is indicated by the presence of six or more similar or 
related species of elephants and rhinoceroses. Twenty-five hun- 
dred miles southeast of the foot-hills of the Himalavas similar 
herds of mammals, but in an earlier stage of evolution, roamed 
owT the island of Java, which was then a part of the Asiatic 
mainland. 


Thk Trtxil Rack of Java 

The human interest in this great life throng lies in the fact 
that the migration routes <)i)ened by these great races of animals 
ma>' also have afforded a [>athway for the earliest races of men. 
Thus the discovery of the Trinil race in central Java, amidst a 
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fauna closely related to that of the foot-hills of the Himalayas 
and more remotely related to that of southern Europe, has 
a more direct bearing upon our subject than would at first 
appear. 

On the Bengawan River in central Java, a Dutch army sur- 
geon, Eugen Dubois, had been excavating for fossils in the hope 
of finding prehuman remains. In the year iSgi he found near 
Trinil a deposit of numerous mammal bones ^ including a single 
upper molar tooth which he regarded as that of a new species of 



Fig, 2q. Restontiun of P'lh> > anth^opu^, the Java ,i[)o-man, mrMh'llc*! 
hy the Helehan arti-t r. iituhr the <lin*Uion of 

Profe^or A. Rutot, of IRleiutn. 

ape. On carefully clearing away the rock the top of a skull ap- 
peared at about a meter's distance from the tooth. Further ex- 
cavation at the close of the rainy season brought to light a second 
molar tooth and a left thigh-bone about 15 meters from the st)ot 
where the skull was found, imbedded and fossilized in the same 
manner. I'hese scattered part< were described by Dtibois*" in 
t 8<)4 as the tvpe of Pithrcanlhropus rrertus,'^' a term signifying the 


* There a \a'<l Pith < >intliropus litrratnrr That < hiaily atih/^ed it\ iln (h- 

bcription im hides Dabuis/' ^i^Lhe^,'^ Sthnalbe ’ \hh hner.'* 
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upright-standing ape-man. The specific term crcctiis refers to 
the thigh-bone, of which the author observes: “We must there- 
fore conclude that the femur of Piihccaniliropiis was designed for 
the same mechanical functions as that of man. The two articu- 
lations and the mechanical axis c(')rrespond so exactly to the same 
parts in man that the law of perfect harmony between the form 
and function of a bone wall necessitate the conclusion that this 



1 Ur. 30. The Solo or Een^awan River in central Java. Scene of the di^roverv of the 
t\pe specimen of P:th>r,inthvoMi'^ (nrtus' in 1S04 After Selenka and' 

Blanc kenhorn. Compare map 1 Ti^. 32, p. 7:;). 


fossil creature had the same upright posture as man and likewise 
walked on two legs. . . . From this it necessarily follows that 
the creature had the free use of the upper extremities — now su- 
I)erfluous for walking — and that these last were no doubt alread\- 
far advanced in that line of differentiation which developed them 
in mankind into tools and organs of touch. . . . From a studv 
of the femur and skull it follows with certainty that this fossil 

cannot be classified as simian Vnd, as with the skull, so 

al.-^o with tlK‘ femur, tlie differences that separate PiUuranlhropus 
from man are less than those distinguishing it from the highest 
anthropoid \lthough far advanced in the course of differ- 

entiation, this Pleistocene form had not xx't attainefl to the human 
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t}^e. PitlicciUitliyopus cvcctiis is the transition form between 
man and the anthropoids which the laws of ex'olulion teai'h us 
must ha\’e existed. He is the ancestor ol man. ’ 

thus the author placed Pilhccanlliropus in a new family, of 
the order Primates, which he named the Pithecanthropidax 
The geologic age 
of the bones referred 
to is a matter of first 
importance. The re- 
mains of Pithccan- 
tJiropus lay in a de- 
posit about one meter 
in thickness, consist- 
ing of loose, coarse, 
tufaceous sandstones, 
gray clay, and under that marine breccia. Above the Pith- 
ecanthropus layer were the 'Kendeng' strata, a many-layered 
tufaceous sandstone, about 15 meters in thickness. This geo- 
logic series was considered by Dubois and others to be of late 

Tertiary or Plio- 
cene age ; Pithe- 
CiUithro pus ac- 
cordingly became 
known as the long- 
awaited ‘Pliocene 
ape-man.’ Subse- 
quent researches 
by expert geolo- 
gists have tended 
to refer the age to 
the early Pleisto- 
cene.^' According 
to Elbert^'' the 
Kendeng strata 
overlx’ing the Pithecanthropus la\'er c<irrespond to an earl\' plu- 
vial period of low temperature and, in point of time, to the 



I'k; of tliL Solo River, --howincr the P'tJuriin- 

thropu's (li^oxerv ^iu*. aUo tu'o rxiavatioii’^ ' Pit \o. r. 
Pit Xo. 3! in the can icnl ^Tavcl (»f the ri\ cr-boUftni, hekIv 
1 >\ the Selonka-TPan* keiihorfi expeilition of 1007. After 
Selenka and Blamkenhom, 
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Fto. Geological section of the volcano of Rawoe 
in the Solo Ri\er ba>in. Drawn liy C. A. ReccU. 

below this a stratum of hard, blue- 
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Tee Age oi Europe. lOr even in Ja\'a one can distinguish 
three dixisions of tlie Fleisto('ene period, including the tir^t 
[)eriod of low tein[>cralure to which the Pilliccanlliro[>iis layer E 
referred. 

The fossil mammals contained in the Pithecanthropus layer 
ha\'e also been thoroughly studied/''^' and they tend to confirm 
the original reference to the upjiermost Pliocene. They yield a 
\'ery rich fauna similar to that of the Siw^alik hills of India, in- 
cluding the porcupine, pangolin, several felines, the hyiena, and 

ffiver Sq/o 
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Sea level 

Fio. 33 Sertion corrcNponrlinc; to line A-B in Fii:. 32, showing the river-drift gravels 
and -an(F at the point where tlu -kull-top of Fithrctintfiropu^ 
was found. Drawn b\’ C. A Reeds. 
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t I Lahar ronglonierate. 

the otter. Among the primates beside Pithecanthropus there is a 
macaque. Among the larger ungulates are two species of rhi- 
noceros related to e.Kisting Indian forms, the tapir, the boar, the 
hippopotamus, the axis and rusa deer, the Indian buffalo, and 
wild cattle. It is noteworthy that three species of late Pliocene 
elephants, all known as Stegodon, and especially the species 
Stcgodoii ganeza, occur, as well as Elcphas hysiidricus, a species 
related to £. antiquiis, or the straight-tusked elephant, which 
entered Europe in early Pleistocene times. Fossils of the same 
animals are found in the foot-hills of the Himalayas of India, 
about 2,500 miles distant to the northwest. The India deposits 
are considered of uppermost Pliocene age,-“ for this is the clo.sing 
life period of the upper Siwaliks of India. 
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Certainly Java was then a part of the Asiatic continent, and 
similar herds of great mammals roamed freely over the plains 
from the foot-hills of the Himalaya ^Mountains to the borders of 
the ancient Trinil River, while similar apes inhabited the for- 
ests. At this time the orang may ha\’^e entered the forests of 
Borneo, which are at present its home ; it is the only ape thus far 
found in the uppermost 
Pliocene of India. We may, 
therefore, anticipate the dis- 
covery, at any time, in 
India of a race similar to 
Pithecanthropus. 

The geologic age of the 
Trinil race is, therefore, to 
be considered as late Plio- 
cene or early Pleistocene. 

This great discover}' of 
Dubois aroused wide-spread 
and heated discussion, in 
which the foremost anato- 
mists and pala'ontologists 
of the world took part. 

Some regarded the skull as 
that of a giant gibbon, 
others as prehuman, and 
still others as a transition 
form. We may form our 
own opinion, however, fnmi 
a fuller understanding of the specimens themseh'es, always keep- 
ing in mind that it is a ([uestion whether the femur and the skull 
belong to the same indi\idual or even to the >ame race. First, 
we are struck hy the marked resemblam'e vliich the top of the 
skull bears, both on vi<‘wing it from the side an<l from above, to 
that of the Xeandertlud lau'e. This full}' jiislilK*- the (opinion of 
the anatomist Schwalbe’-* that the ^kull of Pithecanthropus is 
nearer to that of Xcanderthal man than to that of even the 
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highest of the anthropoid apes. As measured by Schwalbe, the 
index of the height of the cranium {Kalotfenhbhcindcx) may be 
compared with others as follows : 


Lowest human race 5- cent. 

Neanderthal man 404 per cent. 

rithecanihropiis^ or Trinil race 34-- i^cr cent. 


This accords with the estimate of the brain capacity'*' of S55 
c.cm. (Dubois) as compared with 1,230 c.cm., the smallest brain 



Fig. 3v Head of chimpanzee — front and side views — exhibitinci a head of somewhat sim- 
ilar shape to that of Pithecanthropus, with prominent eyebnnv rirlec^-. but nnu h 
smaller brain capacity. Photograph from the Xew York Zuolugital Park. 


capacity found in a member of The Xeanderthal race. Second, 
as seen from above, we are struck with the great length of the 
calvarium as compared with its breadth, the cephalic index or 
ratio of breadth to length being 73.4 per cent (Schwalbe) as 
compared with 73.9 per cent in the Xeanderthal type skull ; this 
dolichocephaly accords with the fact that all of the earliest human 
races thus far found are long-headed, although according to 
Schwal!)e-- all anthroj)oids are broad-headed. This is a very 
important distinction. The third feature is the prominence and 
width of the bony eyebrow ridges abo\'e the orbits, which are 
almost as great as in the chimpanzee and greatlc' exceed those 

* In the Trinil skull as restored by McOregor (Fig. 361 the cranial capadty is 
900 c.cm. 
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of the Neanderthal race and of the modern Australian. The 
profile of the Trinil head restored by McClregor (Eig. 38) ex- 
hibits this prominent Ijony ridge and the low, retreating fore- 
head. In the latest opinion of Schwalbe" ’ Piiliccanihropus may 
be regarded as one of the direct ancestors of Neanderthal man 
and even of the highest human species, Homo sapiens. He also 
considers that when the lower jaw of the Trinil race becomes 



Fig. 36. Profile of the '>kull of Pith canthropus. restored by 
J. H- fMcGreL>‘or. 1914. One-lhinl life :;ize. 


known, it will be found to be ver}' similar to that of the Heidel- 
berg man, the final conclusion being that PiiJiecaniJiropiis and 
the nearly allied Heidelberg man ma\' be regarded as the common 
ancestors of the Aieanderthal race, on the one hand, and of the 
higher races on the other. There are, however, reasons for ex- 
cluding Pithecanthropus from the direct ancestral line of the higher 
races of man. 

This prehuman stage has. none the less, a very great signifi- 
cance in the developmental history of man. In our opinion it is 
the very stage which, theoretically, we should anticipate finding 
in the dawn of the Pleistocene. A similar view is taken by 
Buchner/-^ who presents in an admirable diagram (Fig. 117) the 
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result of his comparison of tweh’C different characters in the 
skulls of Pithecanthropus^ the XcanderthalSj the Australians, and 
the Tasmanians. One of the main objects of Buchner’s research 
was a \'er\' detailed comparison of the Trinil skull with that 
of the lowly and now extinct Tasmanian race, which, we observe 



Fio. ^^7. That* <.f the -hull of Piik> ranthropu^, restored by 

J. il. Mttire^or, -hfAvin- the ori-inal t -haded) and restored 
i^blatk line-J p(jrtion-. About one-quarter life -ize. 

in the diagram, occupies a position onh' a little higher than that 
of the Spy-Xeanderthal race. 

If the femur belongs with the skull, the Trinils were a tall race, 
reaching a height of 5 feet 7 inches as compared with 5 feet 3 
inches in the Xeanderthals. The thigh-bone fFig. 122 ) has a very 
slight cur\-ature as com])ared with that of any of the apes or 
lemurs, and in this respect ih more human ; it is remarkably 
elongate ("455 mm.j, surpassing that of the Xeanderthals; the 
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shin-bone (tibia) was probabh' corresponding!}' short. The two 
upper grinding-teeth preser\'ed are much more human than those 
of the gibbon, but they do not resemble those of man close!}' 
enough to positively confirm the prehuman theorw Dubois ob- 
serves ^‘That the tooth belongs to some hominid form needs no 



Tic,. rnifik* view of the of P’llur<i}ilhrop!t'. the Java aj)0-man, 

afUT a lUixkl l)_\ J. II. MeOregor. Unc-i^uarter lile 

further demonstration. Aside from its size and the greater 
roughness of the grinding surface, it differs from the human 
grinder in that the less developed cusp of PilhccaniJiropus is the 
posterior cusp next the cheek, while in man it is generall}' the 
posterior cusp next the tongue. The simplification of the crown 
and the root of the Trinil grinder is quite as extensive as it usually 
is in man.” 

\Arious efforts ha\'e been made to su])plement the scattered 
and scanty materials collected by Dubois, The Seleiika expedi- 
tion of IQ07-8 brought back a human left lower molar as the 
onl}' result of an express search for more Pithecanthropus remain-. 
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Dubois is also said to possess the fragment of a primitive-looking 
lower jaw from the range known as the Kendeng Hills, at the 
southern base of which lies the village of Trinil. 

It remains for us to consider the stage of psychic evolution 
attained by the Trinil race, and this naturally turns upon the 



erect attitude and what little is known of the size and proportions 
of the brain. 

The assumption of the erect attitude is not merely a ciuestion 
of learning to balance the body on the hinder extremities.-'^ It 
involves changes in the interior of the body, the loss of the tail, 
the freeing of the arms, and the establishment of the diaphragm 
as the chief muscle of respiration. The thigh-bone of Pithecan- 
thropus is so much like that of man as to support the theory that 
the erect position may have been assumed by the ancestors of 
man as earl>- as Oligocene times. It would appear that Pithe- 
canthropus had free use of the arms and it is possible that the 
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control of the thumb and fingers had been cultivated, perhaps 
in the fashioning of primitive implements of wood and stone. 
The discovery of the use of wood as an implement and weapon 
probably preceded that of the use of stone. 

Elliot Smith describes this stage of development as follows 
. The emancipation of the hands from progression threw 
the whole responsibility upon the legs, which became more effi- 
cient for their pur- 
pose as supports- once 
they lost their pre- 
hensile powers and 
became elongated 
and specialized for 
rapid progression. 

Thus the erect atti- 
tude became stereo- 
t^-ped and fixed and 
the limbs specialized, 
and these upright 
simians emerged from 
their ancestral forests 
in societies, armed 
with sticks and stones and with the rudiments of all the powers 
that eventually enabled them to conquer the world. The greater 
exposure to danger which these more adventurous spirits en- 
countered once they emerged in the open, and the constant 
struggles these first semihuman creatures must have had in 
encounters with definite enemies, no less than with the forces of 
Nature, provided the factors which rapidly weeded out those 
unfitted for the new condition? and by natural selection made 
real men of the survivors.'" 

The undeveloped forehead of Pil/iccafil/iropus and the dimin- 
utive frontal area of the brain indiixUe that the Trinil race had a 
limited faculty of profiting by experience and accumulated tra- 
dition, for in this prefrontal area of the brain are located the 
powers of attention and of control of the activities of all other 



Fig. 40. Side view of brain of hi^K type, illii'^tratin'; 
the contract betwten the motor, >en>ory. and irlea- 
tional centres in a high t}[>e of modern brain; and 
Elliot Smith's characterization of the probable cen- 
tres in the Pithecanthropus type of brain. ^Modified 
after ]M. Allen Starr. 
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parts of the brain. In the brain of the ape the sensory areas of 
touch, taste, and vision predominate, and these are well de\'e]- 

oped in Pithecanthro- 
pus, The central area 
of the brain, which is 
the storehouse of the 
memories of actions and 
of the feelings associ- 
ated with them, is also 
well developed, but the 
prefrontal area, which 
is the seat of the faculty 
of profiting by experi- 
ence or of recalling the 
consecjuences of pre^'i- 
ous responses to experi- 
ence, is developed to a 
very limited degree.-^ 
T'hus, while the brain 
of Pithecanthropus is 
estimated at 855-900 
c.cm., as comi)ared with 
600 c.cm. of the largest 
simian brain, and 950 
c.cm. of the smallest 
brain recorded in the 
lower members of the 
human race, it indicates 
a very low stage of in- 
telligence. 



PitJuranfhropus' brain romparerl with that of 
the chimpanzee and the higher human types of 
the Piltdown, Neanderthal, and modern races. 


Absenxe of Pal.eolixhs axd Presexxe of Eoliths in Western' 

Ecrope 

Returning to First Tnterglaeial conditions in Europe, we ob- 
ser\'e that the river courses flowed through the same valleys as 
at present but that in earh' glacial times the channels were far 
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broader and were ele\^ated from loo to 150 feet above the present 
relatively narrow ri\'er lex'els. The \-ast floods of the succeeding 
glaciation filled these valleys, but some of the ‘high terraces’ 
were already formed. It is extremely important to note that 
Prc-Chellean flints or true paheoliths have never been found in 
the sands or gravels of these ‘high terraces.’ 

Eoliths found on this ‘high-terrace’ level at St. Prest belong 
to the Prestien culture of Rutot,“'^ who regards this station as of 
Upper Pliocene age. These, like other supposed Eolithic flints, 
are very rough, but, rude as they arc, they generally exhibit one 
part shaped as if to be grasped b\' the hand, while the other j)art 
is edged or pointed as for cutting. It is generally admitted that 
these flints are most!}' of accidental shapes, and there has been 
little or no proof of their being fashioned by human hands. On 
this point Boule^^ observes : “As to the eoliths, I have combated 
the theory not only because it seems to me improbable but because 
a long geological experience has shown me that it is often impos- 
sible to distinguish stones split, cut, or retouched by purely physi- 
cal agents from certain products of rudimentary workmanship.” 

On the other side, it is interesting at this point to cjuote the 
words of MacCurdy ''^ly opinion, based on personal experi- 
ence, ... is that the existence of a primiti\’e industry, antedat- 
ing what is commonly accepted as Pakeolithic, has been estab- 
lished. This industry occurs as far back as the Upper Miocene 
and continues on through the Upper Tertiary into and including 
the Lower Quaternar}x The distinguishing characters of the in- 
dustry remain but little changed throughout the entire period, 
the subdivision of the period into epochs being based on stratig- 
raphy [geologic stages] and not on industrial characters. The 
requirements in the way of tools being ver\' simple and the 
supplv of material in the way of natural flakes and fragments of 
flint being very plentiful, the inventive powers of the populatiim 
remained dormant for ages. Hammer and knife were the orig- 
inal tools. Both were picked u() read\'-made. A shaq)-edged, 
natural flake served for one, and a nodule or fragment served for 
the other. When the edge of the flake became dulled by use, the 
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piece was either thrown away or the edge was retouched for 
further use. If hammer or llake did not admit of being held com- 
fortabh' in the hand, the trou])lesome points or edges were re- 
moved or reduced by chipping. The stock of tools increased 
slowh' with the slowly growing needs. As these multiplied and 
the natural supph' of raw material diminished, the latter was 
supplemented by the manufacture of artificial flakes. When the 
lesson of associating definite forms of implements with definite 
uses was learned, special t\pes arose, notably the amygdaloid 
implement and the poniard. Then came the transition from the 
Eolithic to the Palaeolithic, a stage that has been so thoroughly 
investigated by Rutot.'’ 

It is not improbable that the Trinil race was in a stage of 
Eolithic culture ; it is highly probable that the prehuman races 
of this very remote geologic age used more than one weapon of 
wood and stone. 

The Great Second Glaciation 
(Fig. 25, p. 65) 

In early Pleistocene times a general elevation of southern Eu- 
rope united the islands of the Mediterranean with Europe on the 
north and with Africa on the south, forming broad land connec- 
tions between the two continents which afforded both northward 
and southward migration routes. At this time certain character- 
istically African mammals, such as the straight-tusked elephant 
and the lion, were probably finding their way north ; Sicily at 
this time gained its large fauna of elephants and hippopotami, 
and the island of IMalta was connected with the mainland, as 
well as the easterly islands of C>-prus and Crete. It appears 
probable that the connection between the Italian mainland and 
Malta was renewed more than once. 

The approach of the second glaciation is indicated along the 
southeast coast of Great Britain by the subsidence of the land and 
the rise of the sea, accompanied bv a fresh arctic current, bring- 
ing with it an invasion of arctic mollusks which were deposited 
in a layer of marine beds directh- over those which contain the 




Tl. IIL PilhcouiiJtropus creciu^, the ape-mnn of Java. Antiquity c-timatcd at 
500.00G years. After the restoration modelled by J. II. MrClrctror. It i^ not ini- 
prohablc that the prehuman races of this remote cteoloi^i ’ a^e ii-icd more than one 
natural \\ capon of wood or stone, the latter of the aetidentai ‘Kolithic’ type. 
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rich warm fauna and flora of the ^Forest Bed of Cromer/ Nor- 
folk;*^- It also appears probable that a cold northern current 
swept along the western coasts of Europe, and Geikie estimates 
that a lowering of temperature occurred of not less than 20'^ 
Fahr,, a change as great as is now experienced in passing from 
the south of England to the North Cape. 

The second glaciation was by far the greatest both in Europe 
and America. In the region of the Pyrenees, which at the very 
much later period of the Third Interglacial Stage became a favor- 
ite country with Palaeolithic man, there were glaciers of vast 
extent. This is realized by comparison with present conditions. 
The largest of the present glaciers of the Pyrenees is only 2 miles 
in length and terminates at a height of 7,200 feet above the sea. 
During the greatest glaciation the snow appears to have de- 
scended 4,265 feet below its present level. From the Pyrenees 
through the Gallego valley into Spain there flowed a glacier 38 
miles in length, while to the north the glacier in the valle\' of the 
Garonne flowed for a distance of 45 miles to a point near ^lontre- 
jeau. Even in its lower reaches this glacier was over half a mile 
in thickness. To the east was a glacier 38 miles in length, filling 
the valley of the Ariege and covering the sites of such great Pa- 
laeolithic caverns as that of Niaux ; it is probable that at this time 
the formation of this cavern began. That these glaciers were all 
prior to the period of the Lower Palaeolithic Acheulean culture is 
proven bv the fact that Acheulean implements are frequently 
met with lying on the surface of the moraines laid down by these 
ancient ice-floes.'^'^ 

To the north was the vast Scandinavian ice-field, which swept 
over Great Britain and beyond the valleys of the Rhine, Elbe, 
and Vistula, reaching nearly to the Carpathians. Even the lesser 
mountain chains were capped with glaciers, including the Atlas 
Arountains in northern Africa. 

In North America from the great centre west of Hudson Bay 
the ice-cap extended its drift southward into Missouri, Iowa, 
Kansas, and Nebraska, beyond the limits of earlier and sub- 
sequent glaciations. 
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The materials of the chief ^high terraces' of the great river- 
valle}'s of western Europe were deposited at this time. 

Life of the Warm Secoxd Ixterglactal Stage 

The long warm period which followed the great glaciation is 
remarkable in presenting the first proofs of the presence of man 
in western Europe. It is the period of the Heidelberg race of 
man (Homo heiddbergensis), known only from a single jaw dis- 
covered by Schoetensack in the NIauer sands near Heidelberg, 
in 1907. Xo other proofs of the existence of man have been 
found in any of the deposits which took place during this vast 
interval of geologic time^ unless we accept the theory of Penck 
and of Geikie that the Pre-Chellean and Chellean quarries of 
the River Somme belong in the Second Interglacial Stage. 

The vast duration of this interglacial time is evidenced both 
in Europe and America by the deep cutting and wearing away 
of the ^drifts' brought down by the second glaciation. Penck 
believes that this Tong warm stage' represents a greater period 
of time than the entire interval between the third glaciation and 
the present time. The climate immediately following the re- 
treat of the glaciers was cool and moist in the glaciated regions, 
but this was followed by such a prolonged period of heat and 
dryness that the glaciers on the Alps withdrew to a point far 
above their present limits. 

In one of the old ^high terraces' of the Ri\'er Inn. in the 
north Tyrol, is a deposit containing the prevailing forest flora of 
the period, from which Penck concludes that the climate of Inns- 
bruck was 2° C. higher than it is at the present time. Correspond- 
ing with this the snow-line stood 1,000 feet above its present level, 
and the Alps, save for the higher peaks, were almost completely 
denuded of ice and snow. A characteristic plant is the Pontic 
alpine rose (Rhododendron ponticiim). which flourishes now in an 
annual temperature of 57^ 65'^ Fahr.,‘'‘ indicating that the cli- 
mate of Innsbruck was as genial as that of the Italian slopes of 
the Alps to-day. This rhododendron is now found in the Cau- 
casus. Other southern species of the time were a buckthorn, 
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related to a species now living in the Canary Islands, and the 
box. There were also more hard\' })lants, including the fir [Finns 
sylvcslns)j spruce, maple, willow, \'ew, elm, beech, and moun- 
tain-ash. The forests of the same period in Pro\'ence were, for 
the most part, similar to those now found in that region ; out 
of thirty-seven species twenty-nine still occur in this i)art of 
southern France. On the whole, the aspect of southern France 
at this time was surprisingly modern. The forests included oaks, 
elms, poplars, willows, lindens, maples, sumachs, dogwood, and 
hawthorn. Among the climbing j)lants were the vine and the 
clematis. Here also were some forms which have since retreated 
to the south, such as species of the sweet bay and laurel which 
are now confined to the Canary Islands. The great humidity 
of the time is indicated by the presence of certain species of con- 
ifers which require considerable moisture. As in First Intergla- 
cial times, the presence of the fig indicates mild winters. 

It is difficult to imagine forests of this modern character, 
which farther northward included a number of still more tem- 
perate and hardy species, as the setting of the great African and 
Asiatic life that roamed all over western Europe at this time. It 
was the presence of hippopotami, elephants, and rhinoceroses 
which gave to Lyell, Evans, and other early observers the im- 
pression that a tropical temperature and vegetation were char- 
acteristic of this long life period. These animals were formerly 
regarded as proofs of an almost tropical climate, but the more 
trustworthy evidence of the forests, strengthened by that of the 
presence of very numerous hardy types of forest and meadow 
animals, has set aside all the early theories as to extremely warm 
temperatures during Second Interglacial times. 

The remains of what is still cimveniently known as the ' faiinc 
chaiidCy ' or warm fauna, are chiefly found in the sands and gravels 
of the ancient beds of the Neckar, Ciaronne, and Thames, and 
other rivers of the north and south, also in Essex, England. The 
most surprising fact is that the mammal life of western Lmrope 
remained entire!}' unchanged by the \'ast second glaciation ju^t 
described; the few extinctions which occurred as well as a num- 
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her of new arru'als may be attributed to new geographical con- 
nections with Africa on the south and to the steady progress of 
migration from the far east. 



Fig. 42. The hippopotamus (//. major) and the southern mammoth (E. mcridionalls 
trogonthorih, a pair of mammals tvhit.h enjoyed a similar range over western Europe 
from the close of the Pliotene until the middle of Third Interglacial times, when their 
remains are foiiml associated with Hints of Pre-Chellean, Chellean, and early .Vcheulean 
age. One-sixtieth life size. Drawn by Erwin S. Christman. 

There were four very important and distinctive new arrivals 
from the African- Asia tic world, namely, the straight- tusked or 
ancient elephant (£. antiquiis)^ the broad-nosed rhinoceros {D, 
fuerckii), the African lion [Felis leo)^ and the African hyama {H. 
striata), which bespeak close geographical connections with 



THE SECOND INTERGLACIAL STA(;E 


93 

northern xAfrica. Of these the ancient elephant and the broad- 
nosed rhinoceros were close companions; they enjoyed the same 
regions and the same temperatures, their remains are very fre- 
quently found together, and they survived to the very end of the 
great life stage of western Europe, which closed with the advent 
of the fourth glaciation. They are in contrast to the other pair 



I u. 43. The other and hardier pair of lar<?c AfrIiMn-A-iatic mammal-, namely, the 
broad-nosed or :^nr(k'5 rhinoi cro, ^ tncrck’i' and the strai^hl-lu-kcd or amient 
elephant ( /: antiquus), which entered western Kun)pe in Second Intcr^kuial lime> ami 
survived until Third Intergiarial time-, uhen their remaiim are found intermingled 
with Hint- of the Acheidean and early Mousterian culture^. The:.e^ mammals were 
doubtless hunted by men of the early Neanderthal races. 0ne-5>ixtieth life size. 
Drawn by Erwin S. Christman. 

of great mammals which was already present in Europe in Elio- 
cene and Idrst Interglacial times, namel\-, the southern mam- 
moth, at this stage known as Elrplias trogonthcrii. which had a 
preference for the companionship of the hippopotamus ( //. major ) ; 
it would seem that these animals were less hardy because both 
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disappeared from Europe a little earlier than the ancient elephant 
and Alerck’s rhinoceros. 

The African lion would appear to have been a C(mipetitor of 
the sabre-tooth tiger, for the latter animal now becomes less 
abundant, although there is reason to believe that it survived 
until the Third Interglacial Stage. With the ancient Pliocene 



I h. 44. 'SLi[^ 'huwiivj: tHt jxeoLrraphlc (li'triiHiiion ihorizonUil linc-^' of ^fenk's 

rhiriorcrns and the ■^trai^ht-tU'^ked ek-phant, whi. h entered western Furope <!ur- 
in^ the P'l'r'-t Inter<:Li< ial ^tap:c and sur\ ived until nearly the do-e of thi* 'J'hird Inter’ 
pdarial Stage. The hij)popotamU’. whii_h enti.red Europe in TMioeene limes, sur\i\cd 
until after the middle of the Third Interglacial Stage and had a more limited dH’ 
tribution. After Boule, 


t\-pe of the sabre-tooth were also found the Etruscan rhinoceros, 
the primitive bear of Aiu'ergnc iX'rsns arvernensis), and the giant 
l)eaver ( Tro'^nutlicriiim ciivicri). 

The nortliern forests of the time were frequented by the broad- 
faced moose, the giant ileer, and the roe-deer, as well as by noble 
specimens of the stag (Crrcus daphus). In the open forests and 
meadows the wild cattle {Bos primigeniHs) began to be more 
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numerous and the bison {Bison priscus) also occurred. Among 
the meadow or forest frequenting forms were horses of larger size, 
such as the horses of Alosbach and of Stissenborn. In this assem- 
blage of northern and southern types it is noteworthx' that the 
Eurasiatic forest and meadow t\'pes of mammals greath’ predomi- 
nate in numbers and in variet}* over the African- Asiatic t\q^es; 
this, together with the flora, is an indication that the climate was 
of a temperate character; it is probable, therefore, that all the 
mammals were well protected with a hairy covering and adapted 
to a temperate climate. The fact that the fauna as a whole re- 
mained practically unchanged throughout the second glaciation 
is a proof not that it migrated to the south and then returned 
but that the non-glaciated regions of western Europe were tem- 
perate rather than cold. 


The Heidelberg Race 


To us by far the most interesting mammalian life is that found 
south of the mouth of the Xeckar along the ancient stream Elsenz, 
where were deposited the lower 'sands of 
Alauer,’ containing the lower jaw of the Hei- 
delberg man and the remains of many ani- 
mals of the period. The enumeration of this 
entire fauna is very important, as indicating 
the temperate climatic conditions which sur- 
rounded the first true species of man which 
has thus far been discovered in Europe. The 
discoverer, Schoetensack,’’*^ referred these 
mammals and the Heidelberg man to the 
Eirst Interglacial Stage, and a similar opinion 
has recently been expressed b\' (ieikie. The 
presence of the Etruscan rhinoceros would ap- 
pear to point to such great anti(|uitv, but the 
evidence alYorded by this primitive animal is 
overborne b}’ that of three mammals whi('h are highl\' character- 
istic of Second Interglacial times ; these are the straight-tusked (jr 


Heidelberg man. 
Ancient elephant. 
Pkrubcan rhinocero: 
Alosbach horse. 
Wild hoar. 
Broad-faced moose 
Red (leer, or ^tag. 
Roe -deer. 

Primitive ]>ist)n 
(wisent). 
Primitive ox 

(Aurochs, urus). 
Auvergne bear. 
Deninger's bear. 
Lion. 

Wildcat. 

Wolf. 

Beaver. 
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ancient elephant {E. antiquus)^ the lion, and the NIosbach horse. 
Excepting only the Etruscan rhinoceros, all these species fre- 
quenting the ancient stream Elsenz and de])ositcd with the 
‘sands of Alauer' occurred also in the forests and meadows of the 
region now known as Baden, where the fossil mammal deposits 
of NIosbach near the Xeckar are found. A similar mammalian 
life of a somewhat more recent time occurs in the river gravels of 
Siissenborn, near Weimar. The horses of ]Mauer, of ^Mosbach, 
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I'lG 4:; Section of the valley of the stream Elsenz. near Heidelbertr, showing the location 
of the Mauer sand-pit in which the Heidelberg jaw wa> disemered. An 
ancient layer of river-drift. Drawn by C. A. Reedb. 


and of Siissenborn* were of much larger size and of more 
specialized character than Steno’s horse of First Interglacial 
times. 

Thus the Heidelbergs, the first human race recorded in west- 
ern Europe, appear in southern Germany earl}- in Second Inter- 
glacial times, in the midst of a most imposing mammalian fauna 
of northern aspect and containing many forest-living species, 
such as bear, deer, and moose; in the meadows and forests 
browsed the giant, straight-tusked elephant (£. antiqiiiis), which 
from the simple structure of its grinding-teeth is regarded as 
similar in habit to the African elephant now inhabiting the 
forests of central Africa ; the presence of this animal indicates a 
relatively moist climate and well-forested country. The Etrus- 

* These horses are now identitied respectively as E. maucrenu^, £. mo.hach. nsis. ana 
£. sus^enbornensis. 




Tig. 46. Sand-pit at Mauer, near Ileidclber-, flisc every Atv of the jaw of Heidel- 
berg man. After Schoeten.-^ack. 

a-b. ‘Xewer loess,’ either of Third Interglauai or of Po'^tgUiLul times. 
b~r. 'Older loess’ (sandy loess) of the close of Second Intergku ial times. 
c-f. The 'sands of Mauer.’ 
d-€. An intermediate layer of < lay. 

The white t ross fX) indicates the spot at the base of the ‘sands of >rauLr’ at 
whii h the jaw of Heidelberg w'as discovered. 


browsing habits and a forested country ; on the head were borne 
two horns ; it was a long-limbed, rapidly moeing t\ j)e ; the herds 
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of bison and of wild cattle (urns) which roamed over the plains 
were now subject to the attack of the lion. 

The discovery in 1907 of a human lower jaw in the base of 
the ‘Alauer sands’ is one of the most important in the whole 
history of anthropologw The lind was made at a depth of 79 
teet (24, 10 m.) from the upper surface of a high bluff (Fig. 46), 
in ancient river sands which had long been known to yield the 
very old mammalian fauna described above. For years the 



Tig. 47. The IleidelberE: type of Homo JuHicIhrrgni^h. About 

two'thirds life size. After Schoetensack. 


V orkmen had been instructed to keep a sharp lookout for human 
remains. The jaw had evidently drifted down with the ri\-er 
sands and had become separated from the skull, but it remained 
in perfect preservation. The author’s description may first be 
q noted.’'’ The mandible shows a combination of features never 
before found in any fossil or recent man. The protrusion of the 
lower jaw just below the front teeth which gives shape to the 
human chin is entirely lacking. Had the teeth been absent it 
would have been impossible to diagnose it as human. From a 
fragment of the symphysis of the jaw it might well have been 
classed as some gorilla-like anthropoid, while the ascending ramus 
resembles that of some large variety of gibbon. The absolute 
certaint\- that these remains are human is based on the form of 
the teeth— molars, premolars, canines, and incisors are all essen- 
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tialh' human and, although somewhat primitive in form, show 
no trace of being intermediate between man and the anthropoid 
apes but rather of being derived from some older common an- 
cestor. The teeth, however, are somewhat small for the jaw ; 
the size of the border would allow for the development of much 
larger teeth ; we can only conclude that no great strain was put 
on the teeth, and therefore the powerful development of the bones 
of the jaw was not designed for their benefit. The conclusion is 


i 



Fig 48. Side view of Heidelberg jaw (ventre) Lcjmpared with that of a chimiianzee 1 rijrht) 
and of an Fskimo (left), the latter an individual of exc eptionall} large pruportiuiib. 


that the jaw, regarded as unquestionably human from the nature 
of the teeth, ranks not far from the point of separation between 
man and the anthropoid apes. In comparison with the jaws of 
Xeanderthal races, as found at Spy, in Belgium, and at Krapina, 
in Croatia, we may consider the Heidelberg jaw as pre-Xeander- 
thaloid; it is, in fact, a generalized type. 

In a conservative spirit, Schoetensack named the t}'{)e rep- 
resented bv this jaw Homo Jicidcibcrgensis. Other authors have 
regarded it as of distinct generic rank ; thus it has been termed 
PahroiDitliropus Jiciddhcrgoisis by Bonarelli."' The jaw itself is 
extremely massive; the canine teeth, unlike those of the an- 
thropoid apes and of the Ifiltdown race, do not project bex ond the 
line of the other teeth and were therefore not used as weapons 
of offense and defense as in the anthropoids, in which these teeth 
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are prominenth' developed as tusks. As noted by Schoetensack, 
the teeth are not very massive in proportion to the jaw itself, 

which is the most powerful 
human jaw known, even ex- 
ceeding the largest Eskimo 
jaw and indicating a skull of 
very massive and primitive 
character. It resembles that 
of the ape in the recession of 
the chin, hence it has been 
termed amcntalis. There is 
a large development of the 
coronoid process of the man- 
dible for the attachment of 
the temporal muscle. This 
jaw may well have been used 
as a tool in the last stages 
of the preparation of hides, as 
is the practice of the Eskimo 
races. We observe that the 
powerful bony branches of 
the jaw, when regarded from 
above, close in upon the 
space left for the tongue ; in 
fact, the bone closes in to 
such an extent as to inter- 
fere seriously with the free 
use of the tongue in articu- 
late speech. 

Tt would seem that in the 
jaw, and probably in all 
other characters of the skull 


iKi, 40. The -^hown la Fi,?. 4S seen 

from above. ma^''ive Eskimo juw 'dbu\'c!, 
the Ucifielber'd jaw b.cntroi the jaw of a 
Oiimpanzte Jjelowj. 


as heroine known, the Heidelberg race will be found to be 
a Xeanderthal in the making, that is, a jirimitive, more powerful, 
and more apedike ancestral form. In the matter of the retreat- 
true ^Neanderthals of Spy, Halarnaud, Krapina, 


ing chin, the 
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and La Chapelle rank exactly half-way between the most in- 
ferior races of recent man and the anthri^poid a}K‘s. 

Xot only among the Eskimos, but generalh' throughout the 
savage races of Australia and of other countries, the jaws are used 
as tools ; among the Australians the teeth are very much worn 



Fig. ^o. Rer,t()rali<jn of the Man {)f IleidelberiX by the Bekoan Mum re. 

under the direction of Profes>or A. Rutot, of bru-^eb d'hi^ re>t oration pre- 
sent-. an advaiiee u[)on the PitlnrtiuihropH^ tvi)e. In our o[ >111100 the Heidel- 
berg man wa=> more human and ape-like in appearame. 

down but are in admirable prescr\'ation. When seen from above, 
we observe that the ‘Heidelberg’ grinding-teeth form a ]>erfect 
arch, or horseshoc-shaped arrangement, whereas in all the apes 
the two lines of grinding-teeth are almost parallel with eat'h other. 
Thus, while there may be wide differences of opinion as regards the 
relationships of the Heidelberg man, all agree that Schoetensack’s 
discovery affords us one of the great missing link^. or t\’pes in the 
chain of human development. 

The Hpical mammalian life of Second Interglacial times as 
found at Alosbach and Sussenborn belongs ])erhai)s to a some- 
what more recent stage of Second Interglacial times than that of 
the ‘Alauer sands,' for in these localities the FTruscan rhinoceros 
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is wanting and the more specialized broad-nosed rhinoceros is 
abundant ; this animal differs from the Etruscan form in the pos- 
session of relatively long-crowned grinding-teeth, which were I)et- 
ter adapted to grazing habits. On the head were borne two horns. 
A variety of the southern mammoth (E. trogoiitlicrii) is so highly 
characteristic of Second Interglacial times that Pohlig refers to 
this life period as the £. trogonthcrii stage. From the structure of 
its grinding-teeth it is regarded as similar in habit to the Asiatic 
elephant, which now inhabits the forests of India, but it has the 
peculiar concave forehead distinctive of the mammoth and quite 
unlike the convex forehead of the Indian elephant. The bears of 
this period belong to the primitive species U. deningeri and U. 
arverjiensis^ for so far there is no certain record of the presence of 
the true brown bear of Europe {L\ arctos). The sabre-tooth 
tiger of this time is preserved in the caverns of the Pyrenees near 
Alontmaurin, associated with the remains of the striped hyama 
(II, striata), a species which was widely distributed over western 
Europe in early Pleistocene times. This species was contempo- 
rar\' with, and later replaced by, the spotted h\ana {H. crociita), 
from wdiich the \'er\' hardy cave-hyana ill. crociita spehca) of the 
‘Reindeer Period/ descended. We observe that the ‘pohxia- 
dine' deer of Upper Pliocene and First Glacial times has disap- 
peared from western Europe ; nor are there any traces of the 
axis deer. The hippopotamus is still represented b\^ the giant 
species, II. major. 

Early Xortiierx ]Migratioxs oe the Reindeer 

The animals that we have described belong in the warmer 
and more temperate regions of Europe. In the regions near the 
glaciers the reindeer was already to be found; in fact, this char- 
acteristically northern animal is recorded in the gravels of Slis- 
senborn, near Weimar. 

There is e\Idence of a succession of climatic changes in the 
region of Heidelberg. The Heidelberg jaw with its temperate 
mammalian fauna occurred at the very base of the Alauer bluff, 
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but higher up the bluff (Fig. 46) on a corresponding level are 
found the remains of mammals which indicate a marked lowering 
of temperature and which are referred by some authorities to the 
period of chilling climate that characterized northern Europe 
toward the close of Second Interglacial times. The reindeer also 
occurs in the ‘high terrace’ gravels of the River Alurr, near 
Stcinheim; thus, at Alauer, at Slissenborn, and at Steinheim, we 
find proof that the reindeer had begun to spread over the colder 
regions of Europe^ and there is some ground for belief that it 
found its way even as far south as the Pyrenees. 

The evidence of the first cold, arid period Avhich for the time 
greatly affected the climate of western Europe is also found in 
the layer of so-called ‘ancient loess' which lies in the bluff above 
the ‘sands of Alauer.' This loess covers the warm mammalian 
deposits of the ‘sands of Mosbach’ as well as the ‘high terraces' 
of many of the ancient river-valleys. Both in Europe and Amer- 
ica the climatic sequence of the Second Interglacial Stage from 
moist to dry appears to have been the same. 

Thus, after the recession of the ice-fields of the second glacia- 
tion, the climate was at first cold and moist ; then followed a long 
warm stage, favorable to the spread of forests ; this was finally 
succeeded by a period of aridity in which the most ancient 
Toess’ deposits occurred. In Russia, also, the third glaciation 
was preceded by an arid and steppe-like climate with high winds 
favorable to the transportation of Toess.' 

Xo palaeoliths or other proofs of human occupation have been 
found in this cold, dry period, for there is no evidence in any 
part of Europe of camping stations in this ‘ancient loesi^’ such 
as we find in the Toess’ which was deposited during the similar 
arid period toward the close of Third Interglacial and again dur- 
ing Postglacial times. Xor have we any record of the mammalian 
life in this ‘ancient loess' of Europe. 
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The Third Glaciation * 

This arid period in northern Europe and in North America 
was followed by the moist, cool climate of the third glaciation. 
It is estimated by Penck that the advance of these new ice-fields 
began 120,000 years ago and that the period of advance and re- 
treat of the glaciers was not less than 20,000 years. In the Alps 
the snow-line descended 1,250 metres below the present level; 
consequently this glaciation was more severe than the first but 
somewhat less severe than the second. In northern Europe the 
Scandinavian ice-field did not cover so wide an area as during the 
second glaciation, although Britain and Scandinavia were again 
deeply buried by ice ; the glacial cap and glaciers flowed in a 
wester!)' and southwesterly direction across Denmark and the 
southern portion of the basin of the Baltic into Holland and 
northern Germany. In the Alps the third glaciation sent vast 
ice-floes along the valley of the Rhine, into eastern France, and 
into the valley of the Po, where this glaciation was even more 
extensive than the second. But the greatest glacier of this time 
was that of the Tsar, a southern tributary of the Danube, which 
rises in the Bavarian Alps.'*^^ 

During the Third Glacial Stage certain of the ^middle terraces' 
along the Rhine and other rivers flowing from the Alps were 
formed. In Britain,’^ whereas during the second glaciation the 
ice-fields extended as far south as the Thames, during the third 
glaciation they did not extend beyond the midlands ; yet an 
arctic climate pre\'ailed over southern England, with tundra con- 
ditions and temperature, as indicated by the plant deposits at 
Hoxne^*^ in Suffolk. Even before the third glaciation began in 
Europe a great ice-cap had formed over Labrador, on the eastern 
coast of North America, and the ice-sheets flowing to the south 
and southwest extended as far as Illinois, depositing the great 
Tllinoian 'drifts.’ 

* ThU d.h iatiou a- it <> . urs in northern F.urope h u been termed Polandian by (ieikie ; 
in the \lp^ ^ tmeriui it is known as the Illinoian from 

the great drifts it deposited over the State of Illinois. 
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Along the borders of these great ice-fields in both countries 
a cold and moist climate prevailed, for a prime condition of glacia- 
tion is the heavy precipiLation of snow. In northern Europe, be- 
tween the great Alpine aird Scandina\'ian ice-fields of the third 
glaciation a cold climate undoubtedly })re\'ailed ; in the region 
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Fro .“r. The ii'c-ficlfi- anJ c^l u itT'' of the Thin] frla ial jrr sivn to bo mu- h 

c\:toU'>i\o than tho'-e of iho Soi ond (ila* ial '^tairo hi I p o:; '] ho lotiti 

rental (lopre-"'{on and invasion of the -.ui i- aNo hi lio\od to ha\«. Ijn-n It-' oxton-iM 
At this stai^o there arc broad area- free from i< o f)t't\\ecn the '>t andinax lan. the Aljhno, 
and the Pyrenean ice-tap'^. Drawn by C. A. Recdr', after Jamc> (ieikic. 'Coini»arx 

Fig. 130 

of the Xeckar River, near Clinnstatt, is foun<l a deposit known as 
‘mammoth loam,' which Kt^ken believed to !)e contemporaneous 
with the ])eriod of the third ghu'iation, although tlte evident'e is 
certainly not convincing/^ Here are Unind fossil remains <»f the 
Scandinavian reindeer, also of two very im]i<)rtant new arrivak 
in Europe from the tundra regions of the far northeast, animals 
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which had wandered along the southern borders of the Scandi- 
navian ice-sheet from the tundras of northern Russia and Siberia. 
This is the first appearance in western Europe of the woolly mam- 
moth [R, primigcniiis) and the woolly rhinoceros {D, aniiqiiitatis). 
In this ‘mammoth loam' there also occur two species of horse, 
the giant deer iMcgaccros). the stag, the wisent, and the Aurochs 
If the woolly mammoth and the woolly rhinoceros actual!}' en- 
tered eastern German}' at this time, they certainly retreated to 
the north with the approach of the warm temperate climate of the 
Third Interglacial Stage, because no trace of these animals has 
been found again in Europe until the advent of the fourth gla- 
ciation. 
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CHAPTER II 


ARRIVAL OF THE PRE-CHELLEAX FLIXF WORKERS DURIXG THE THIRD 
TXTERCiLACIAL — (;E0GRAI‘HV. CLIMATE, AM) THE RIVER DRIFTS 
— PRE CHELLEAX FLINT INDUSTRY THE iULI DOWN RACE — 
MAMMALIAN LIFE — ClIELLEAX AND ACHEULE VX INDUSTRIES — 
THE USE OF FIRE — THE SECOND PERIOD OF ARID CLIMATE — THE 
NEANDERTHAL RACE OF KRAPIXA, CROATIA 

The geologic epoch of the arrival of the Pre-Chellean flint 
workers in western Europe is by far the most important and in- 
teresting one before the prehistorian. Upon it depends the ques- 
tion of the duration of the Old Stone Age, the date of appearance 
of the Piltdown and of the Neanderthal races^ and the whole 
sequence of climatic and geographic changes surrounding the 
early history of man. After weighing all the evidence very care- 
fully, the balance of opinion seems to sustain the view that this 
epoch should be placed after the close of the third glaciation and 
before the advent of the fourth, that is, during the Third Inter- 
glacial Stage. 

Penck estimated that the third warm interglacial stage* 
opened about ioo,coo years ago and lasted between 50,000 and 

60.000 years. According to the theory that we ha\'e adopted in 
this work, the Third Interglacial and Fourth (flacial embraced 
the entire period of Lower Pakeolithic time, a period of from 

70.000 to 100,000 \'ears, much longer than that of Upper Palaeo- 
lithic time, which is estimated at 16,000 to 25,000 years. 

Geologic Antiquity of the Beginning of the Stone Age 

Attention should first be called to the fact that, preceding the 
epoch we have now entered, the glacial and interglacial forces 

* 'THE stauf E known as th*.* <)r Dnnit<'nid)i of (iOkio, it i- the A'/'i-lF;/r;r 

of PemkN terminoiot^y ami the Sdu^amon uf thr Ameriran ^^la. lolutji-iv. 
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operating o\'er the great peninsula of western Europe had left 
their impress rhiell}' on the glaciated area^ and onl\' to a minor 
degree on the free, non-glaciated areas. Until tow^ard the close 
of Third Interglacial times no traces of northern much less of 
arctic forests and animals are discovered am'where, except along 
the borders of the ice-lields. It would appear as if the animal 
and plant life of Europe were, in the main, but slightly affected 



Glarlal Epoch Cullorf- s llinnan I xpis 


Fig. Human types and culture stages of the last third of thefllaiial Kpoeh. Theo- 
retic estimates of the "eolo'ri(' and time divisions and introdiu tion <>f human races during 
the Third InterglaoLd, Fourth Cilaiial, and Postudau’al Stacies •: see Fig. 14, p. 41}. 
Prepared by the author with the aid (;f C, A. Reeds. 

by the first three glaciations. We cannot entertain for a moment 
the belief that in glacial times all the warm flora and fauna mi- 
grated southward and then returned^ because there is not a 
shred of evidence for this theory. It is far more in accord with 
the known facts to believe that all the southern and eastern forms 
of life had become \'er}' hardy, for we know how readily animals 
now living in the warm earth belts are acclimatized to northern 
conditions. 

If, on the other hand, we depend solely on the testimonv of 
the life conditions, we might conclude that the Pre-Chellean flint 
workers reached western Europe either in Second Interglacial 
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times, or during the third glaciation, or again during Third In- 
terglacial times. Let us consider this evidence of the fossil 
mammals more close!}'. 

In favor of the theory that the Pre-Chellean culture is as an- 
cient as Second Interglacial times, we should consider the fact 



that in several localities pakeoliths of Pre-Chellean if not of 
Chellcan U'pe have been recorded in association with the re- 
mains of a number of the more primitive mammals whic'h we have 
described above as characteristic of Second Tntergla('ial times. 
For example, at T()rrall)a, Prox’ince of Soria, S[)ain, there has 
been discovered’ an old t\'pical ('hellean (Ximj) site, containing 
abundant remains of the broa^l-no^ed rhino('er(w und of the >outh- 
ern mammoth, mingled with the remains of other mammal> of 
very ancient t\'pe, identilied as the Etruiscan rhinoceros and as 
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Steno's horse. Again, along the River Somme, near Abbeville, in 
the giscmoil du Champ dc Marsp it is said that Prc-Chellean and 
Chcllean implements have been found in association with the 
lAruscan rhinoceros, Steno's horse, and \'erv numerous specimens 
of the sabre-tooth tiger and of the striped Imena. ^loreover, in 



Fi<;. ^4. Western Europe during the extension of the iie-fields and uhu iers ^dots) of the 
Third tiLuial Sta^e — a period of continental depre>don believed to have been Ic'.s 
exten-i\-e than that of the Second Glacial Stage (see Fig. 2;, p. 65), The line from 
Scandinavia to northern Afriea corresponds to the section shown in Fig. 13, p. 
Drawn by C A. Reeds, after Geikie and Penck. (Compare Fig. 13.) 


Piltdown, Sussex, Pre-Chellean flints and the Piltdown skull are 
said to hu\'e occurred in a la\'er containing a rhinoceros which 
may be identified with the Ktruscan. If these verv ancient 
species ot animals are rightly recognized and determined, and if 
they are truly found as reported in close association in the same 
layers with Pre-Chellean and Chcllean flints, the evidence may 
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be considered as quite strong that the beginning of Chellean cul- 
ture dates from Second Interglacial times; unless, indeed, it should 
prox'e that these primiti\'e species of mammals survived into 
Third Interglacial times in certain favored districts. We should 
also consider the possibility that these more ancient animals, the 
sabre-tooth tiger, Steno’s horse, the Etruscan rhinoceros, and the 
<^iant bea\'er, did not reallv belong in the same la\ er w ith these 



Fi‘' Excavation at ^hc‘lle•='^ur-^^a^ne. the P.ihcolithic station where Chi-llean flint 

iniplements were tir^t <liM'nvertMl. W'e ()})-erve the very 0()>e, reirular. ami unbroken 
Mnxession of the y^eoloyiial layer- ( ontaininy the Chellean, A<. heiilean, ami .Mou-terian 
flints. 


old pala^oliths but were accidentally washed into this layer from 
other more ancient deposits. As a rule, it is the most recent 
animals which establish a jmehistoric date, because we know that 
a pakeolith cannot be older than the most recent mammal with 
which it occurs. 

'I'ho record of the three earl}' glaciations i.s not full}' written 
in the animal and plant life, but it appears to be lound in the 
river channels. Both in England and France these channel." at- 
test flooded conditions during the earlier glaciations, in which largt' 
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quantities of grax'els and sands were transported, and it is of these 
materials that the ‘higli terraces' were built up. It is ehietly 
the geologic evidence w'hich establishes the Pre-C'hellean date. 

Geologic and climatic lines of evidence in France indicate 
that the Pre-Chellean culture is first witnessed during the begin- 
ning of Third Interglacial times. This is the opinion of Boule, 
Hang, Obermaier, Breuil, Schmidt, and many other geologists 
and archa.‘ologists. That the first Pakeolithic flint workers found 
their wa\' into western Europe during the early part of Third 
Interglacial times is consistent with our obser\'ations on the se- 
quence of climate, on the formation of the Tow' river terraces,' 
wEere pakeoliths of the earliest t}7ie occur, as \vell as with the 
general succession of mammalian life throughout the climatic 
changes of this interglacial period. It would appear, in explana- 
tion of the facts cited above regarding the fossil mammals, that 
when the Pre-Chellean flint workers established their camps along 
the \'alley of the River Somme in northern France a very genial 
climate prevailed in this region, favorable e\Tn, as we shall see, 
to the survival of some of the Pliocene types of mammals, such 
as the sabre-tooth tiger and the Etruscan rhinoceros. 

During the early j)art of the Third Interglacial Stage the cli- 
mate, so far as we can judge by the unchanged aspect of the 
animal life, remained of the same warm temperate character. 
Two only of the surviving Pliocene forms, namehx the sabre- 
tooth tigers and the Etruscan rhinoceroses, became rare or extinct. 
From evidence afforded in Kent's Hole, Devonshire, Dawkins is 
led to believe that the sabre-tooth tiger survived in Britain until 
Postglacial times. Ml the rest of the animal world, both the 
African- Asiatic and the Eurasiatic mammals, continued to flourish 
throughout western Europe. 

Xot until the latter part of Acheulean times do we discover 
proofs of a decided change of climate ; in the approach of arid 
conditions similar to those of the steppes of western Asia there 
was a renenval of the great dust-storms and depositions of Toess,’ 
such as had previousl\' occurred toward the close of Second Inter- 
glacial times : this w^as follow^ed b\' the still C(dder climate of the 
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fourth glaciation, which corresponds with the closing period of 
Lower Pakeolithic culture. 

The evolution of the Pre>Chellean into the Chellean and 
finall}' into the Lower Acheulean palaeoliths certainly occupied a 
very long period of time if we assign it merely the 50^000 or 60,000 
years allotted to the Third Interglacial; but even this allotment 
seems far too long when we observe the relatively limited depth 
of the river deposits in which these flint cultures succeed each 
other. For we cannot fail to be impressed by the regular and 
very close and unbroken succession of the geologic layers contain- 
ing the Chellean and Acheulean artifacts. (See Fig. 55.) 

None the less it follows that a long lapse of time must be 
allowed for each culture period, and for the advance in technique.^ 
It is this wide distribution that has enabled the de Alortillets 
(father and son), Capitan, Riviere, Reboux, Daleau, Peyroiiy, 
Obermaier, Comment, Schmidt, and others to establish in vari- 
ous parts of Europe the main stages of the industrial evolution 
of the Old Stone Age, or Lower Palaeolithic. 

SUBDIVISIOXS OF THE LOWER PALAEOLITHIC CrLTL^RES"^* 

Mocsterian. Late industry of the Neanderthal races. Extensive use of 
the ‘flake.’ 

Late Moiisterian. La Quina scrapers, small Toups de poing,’ and bone 
anvils, closing with the A\bri Audit culture. 

Middle Moiisterian, Culmination of the Mousterian ^ point' finely flaked 
and chipped on one side, the best example^^ approaching the Solutrean 
perfection of technique. 

Early Mousterian. Heart-shaped ‘coups de poing’ and Mousterian flake 
‘points’ and flake scrapers. 

Acheulean'. Early industry of the Neanderthal races. Extensive use of 
the nodular core. 

Late Acheulean. Aliniature ‘lance points’ of La Micoque type, triangular 
‘coups de poin'j:,’ and flint flakes of Levallois type. 

Middle Aihciilean. Pointed oval ‘coups de poing,' much lighter than the 
Chellean types, and small implements similar to the Chellean but 
much improved in workmanship. 

Early Acheulean, Broad oval ‘coups de poing’ much more symmetrical 
than the Chellean but still rather heavy. Small types. 

* Mofiificd after St hmidt. 
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Chelleax. 

Lah' Cliellvan. Lonp: pointed ‘c(ai[)s do poinp:/ in most ca^Aes flaked on 
both sides, with little of the crust of the nodule adherin^^ and the ed.ites 
>lill unsvmmetricdl. First a])pearance of the oval ‘coup'^ de [)oinKd 
Early Cheflran. First appearance of ‘coups de poing' of almond >hape. 
Small implements, including scrapers, planes, and l)orers. All imple- 
ments unsymmetrical and with uneven edges. 

Pre-Ciielleax. Probable industry of the Piltdown and of the fPrc- 
Xeanderthaloid) Heidelberg races. Use of chance and accidental 
forms. Forms partly accidental; retouch limited to the few strokes 
nece^sarv to give a point or edge to the tool, or to allow a hrm gra>p 
(protective retouch). Prototypes of 'coup de poing’ formed of dint 
nodules with crust only partially removed. 

If we suppose that the Pre-Chellean flint workers arrived 
in Europe not earlier than Third Interglacial times, we can ex- 
plain all the gradations in the evolution of their implements in 
connection with the changes of climate and of animal life which 
the geologic and fossil deposits reveal, especially in the vallex's of 
the Somme and of the Thames. 

If, on the other hand, the Pre-Chellean is dated in Second In- 
terglacial times,* it carries this culture back another hundred 
thousand }'ears and involves our prehistory in great difticulties. 
First, there is no proof whatever that the Pre-Chellean and Chel- 
lean flint workers lived during the period of the formation of tlie 
‘high river terraces’ of the third glaciation, for no Pakeolithic 
flints have ever been found buried in the sands or gra\'els of the 
‘high terraces.’ The occurrence of archaic flints on the 'high 
terraces’ of the Somme and of the Seine is in superficial gravel 
beds which were deposited long after these ‘terraces’ had been 
cut by river action ; this is best seen in the Somme, where archaic 
flints occur alike in the gravels deposited upon the Tow/ ‘mid- 
dle,’ and 'high terraces.’ Second, there is no proof that the 
Pre-Chellean and Chellean flint workers passed through the cold 
climatic period of the third glaciation ; nowhere in Europe have 

* The we:ikne''S of Penck’s argument for plating the Chellean in the Seton<I Inter- 
glacial was es:[>o^etl by precise observations of Boule' and Obermaier*’ in the Al[)s, the 
Jura, and the Pyrenees. 
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any records been found of their camps or stations in association 
with the cold fauna or flora of Third Glacial times. Third, the 
geographical evidence is equally at variance with the theory that 
the Pre-Chellean flint workers entered Europe during the Second 
Interglacial Stage, for we know positively that in many of the 
great river-valleys of Europe, especially those surrounding the 
Alps, the rivers were at much higher levels than at present and 
that they were transporting the materials out of which the ‘ high 
terraces’ were being formed or cutting these Terraces’ down by 
erosion. 

In other words, the geography of Europe in First and Second 
Interglacial times was ver}^ different from what it is at present; 
most of the river- valleys were broader and less deep ; some of 
them had been eroded to a point below their present levels and 
had begun to silt up in alluvial deposits. In Third Interglacial 
times the river geography of Europe Avas substantially as it is 
to-day, although the coast-lines were still \'ery different. 

Wffien Pre-Chellean man appeared, we shall see that the 
river- valleys of the Somme and Marne, in northern France, as 
well as of the Thames, in southeastern England, were closely 
similar to what they are at present in respect to their water- 
levels; in other words, the inland geography of Europe in the 
north in Chellean times and in central and southern France in 
the immediately succeeding Acheuleah times was very much like 
it is at present. The superficial characters of the valleys were 
different ; the streams in Chellean times flowed through gra\a*ls 
and sands, partaking of a glacial aspect ; one or more of the 
'river terraces’ composed of sands and gravels were still sharply 
defined, for the soft covering of Toam’ and alluvial soil from 
the surrounding uplands and hills had not yet washed down to 
soften the outlines of the Terraces.’ Neither were the ‘terraces’ 
covered with the newer deposits of Toess.’ 


Irish Channel River 

engllshChanOf'’^"' 


(. Restoration ot the j^eoc^raphy of western Fairope durin^r the Third Interglacial 
StaLje, sht)\\ing the anuent land areas (dotji) and the ant-ient n\er channels now 
submerged by th<.‘ '^ea. Aloflhied after \vebury's Prrliisl()rl< Timr'i bv f>ermis>ion of 
Henr>- Holt & Co. 1'he six uhite ( ros^t-s i X) indit ate the huation of the prin(i[)al Pre- 
Chellean stations of Piltdoan on the Ouse, aiul Ora\’b Thiirrods. on the Thames, 
in England; of Abbeville, on the north bank, an<l St, A( heul. on the south bank of the 
S^-imme. and Chelles on the Marne, in Franco: and of Helin in Belgium. It will be 
obscr\ed that the English stations are separatcrl from the others only by the ant lent 
broad valley corresponding with the present English Channel. 
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Skc'I'I.ar Gilvn(;i:s of Glimatk in Lowkr Paf.komthic Times 

We find evidences of four climatic and life j^hases during the 
long period of Lower Palaeolithic evolution, as follows : 

4. Cold Moist Climate. — Advent of the fourth glaciation. Arrival of the 
‘full Mousterian’ culture and of the Neanderthal race in Belgium and 
France. Repair of men to the warmer shelters, gnatos, and entrances to 
the caverns. Final disappearance of the hardy Merck’s rhinoceros and the 
straight-tusked elephant. Arrival of the tundra fauna, the reindeer, the 
woolly mammoth, and the woolly rhinoceros. Refrigeration of western 
Europe as far south as northern Spain and Italy. Wide distribution of 
cold alpine, tundra, and steppe mammals all over Germany and France, and 
into northern Spain. Cold tundra flora in the Thames valley, and at Hoxne, 
in Suffolk. Aligration of the tundra naammals, the reindeer, mammoth, 
and rhinoceros all over southern Britain, Belgium, France, Germany, and 
Austria. 

3. Arid Climate in Western Europe. — Period of the close of the Acheulean 
culture ; some of the flint workers seeking the shelter of cliffs and approach- 
ing the entrances to the grottos during the cold season of the year. A dry 
steppe climate, prevailing westerly winds, and deposits of ‘loess’ all over 
northern France and Germany. Appearance of the first Neanderthaloid 
men in Krapina, Croatia. C(jo1 forest flora in the region of La Celle- sous- 
Moret near Paris, followed by depositions of ‘loe^^s’ and increasingly cool 
and arid climate. Early Mousterian industry. Disappearance first of the 
more sensitive pair of Asiatic mammals, the hippopotamus and the st)uthern 
mammoth (E. trogontherii) : persistence of the more hardy, ^traight-tu^ked 
elephant {E. antiqiiiis) and the broad-nosed rhinoceros [D. merckii^. 

2. Continued Warm Temperate Period me of the Chellean culture 
found at Chelles, St. Acheul, Gray’s Thurrock, IlfLrd. Essex, and southward 
in Torralba, Spain. Abundance of hippopotami, rhinoceroses, southern 
mammoths, and straight-tusked elephants in northern Germany at Taubach, 
Weimar, Ehringsdorf, and Achenheim. Rare appearance of sabre-tooth 
tigers. Temperate forest and alpine flora of D urn ten and Ct/nach, Switzer- 
land. Early Acheulean culture widel\' distributed over all of western 
Europe. 

I. Earl\ Warm Temperate Period. — The warm climate of the Pre-Chel- 
lean culture period, as seen in the valleys of the Somme, of the Thames, and 
of the Seine near Paris, favorable to the southern mammoth and the hip- 
popotamus. Apparent survival of the sabre-tooth tiger and the Etruscan 
rhinoceros in favored regions. A warm temperate forest flora in La Celle- 
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sous-^[()rct near Paris and in Lorraine. Arrival of the ]‘re-Chelletin tlint 
workers and of the Piltdown race in southern Ln, inland. 

It is belie\'ed that the climate of Third Interglacial times when 
it reached its maximum warmth was again somewhat milder than 
the present climate in the same region. In the Al}>s the glaciers 
and the snow-line retreated once more to their present levels. 
The period opened with humid continental conditions. The 
areas left bare by the ice were gradually reforested. A picture 
of the climate in this warm period is presented in the region near 
Paris in the so-called tuf dc La CcUe-soiis-Morct (Seine-et-Marne). 
This tufa, which is a hot-springs deposit, overlies ri\^er-gravels of 
Pleistocene age.' The lower levels of the tufa contain the syca- 
more-maple (Acer pseudo platanus) , willows, and the Austrian pine, 
indicating a temperate climate. Higher up in the same deposits 
we find evidences of increasingly mild temperatures in the pres- 
ence of the box {Biixiis) and not infrequently of the hg-tree ; the 
Canar}' laurel (Lauriis nob His) is somewhat rarer and both it 
and the fig indicate that the winters were mild, because these 
plants have the peculiarity of flowering during the winter season ; 
we infer, therefore, that the climate was somewhat milder and 
more damp than it is in the same region at the present time. 
The mollusks also indicate greater equability of climate. The.se 
deposits are believed to correspond with the period of Chellean 
and early Acheulean industry. 

The plants in the highest levels of the same tufa, however, 
indicate the advent of a colder climate and also connect this 
with the Acheulean culture stage through the presence of Acheu- 
lean flints. The deposit of tufa is covered by a sheet of Toess’ 
corresponding with the return of an arid period in late Acheulean 
times, in the very heart of northern France. Thus we have a 
record in the region near the present city of Paris of three cli- 
matic phases, which are also more or less completely indicated 
in deposits to the north along the River Somme and in the vaUey 
of the ancient Thames. 

In western France we again interpret the fossil flora of Lor- 
raine as belonging to the cooler closing period of Third Intergla- 
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cial limes and to the advent of the fourth glaciation, for here 
the most northern varieties of the larch (Larix) and of the moun- 
tain-pine (Finns lambertiana) predominate. 

The clearest view of the contemporary alpine forests is found 
near Zurich in the lignitic deposits of Dlirnten and of Gtznach, 
which are so characteristic of the temperate period of the Third 
Interglacial Stage that Ceikie has proposed to call this stage the 
Diirntenian^ It was, we recall, at Dlirnten that Morlot*^ found 
the first proofs of a warm or temperate interglacial flora, between 
the deposits of a retreating glacier and those of an advancing 
glacier ; for Dlirnten is well within the region which was covered 
by the vast ice-fields both of the third and fourth glaciations. 
The forests which flourished there in Third Interglacial times 
were similar to those now found in the same region, consisting of 
the spruce, fir, mountain-pine, larch, beech, yew, and sycamore, 
with undergrowth of hazel. With this hardy flora are associated 
the remains of the straight-tusked elephant, of Merck's rhi- 
noceros, of wild cattle, and of the stag ; another evidence for our 
opinion that all these Asiatic mammals had become habituated 
to the cool temperate climate of the north. 


Life on the River Sommf from Pre-Chelleax to 
Neolithic Times 

The borders of the River Somme at St, Acheul give us a vista 
of the whole story of the succession of geologic events; the great 
changes of climate, the procession of animal life, the secjuence of 
human races and cultures. Here Commont^'* has found the key 
to the history of this entire country and enal)led us to [larallel 
events here with those occurring far away in dkiubach, on the 
borders of the Thuringian forest, and at Krem^ in l.ower Austria, 
as studied by Obermaier. This is because the ‘ older ’ and ‘ ikavct ' 
loess ])eriods, the succession of climates and of mammals, and 
the develoi)ment of human cultures were all not local but con- 
tinental events. The purely local events are found in the kinds 
of gra\'els and soils whicli washed down o\'er the terraces. 
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It is very important first to clearly picture in our minds and 
understand the geography of the Somme at the time of the arrival 
of the Pre-Chellean flint workers. It appears certain that all 
three of the old river terraces composed of limestone had been 
cut long before and that the river had already reached the bottom 
level of the underlying chalk rock.^^ The higher terrace, then as 
now, was loo feet above the Somme, the middle terrace about 
70 feet, and the lowest terrace extended from a height of about 
40 feet down underneath the present river level (see Fig. 59). 



Fir.. ^7. Three anrient river terraces fT. IT, IIO, on the west bank of the Conne, tidit 
River in Vermont, believed to be of Pi'.st-kuial ai^e. The terra('es arc n.pcai\cly 
140, and feet above the river, and thus shown profile similar to that of the ter- 
race- on the Somme in Pre-ChcIlean times previous to the atanimulation of the dej>odt^ 
bearing Palaeolithic tlint^. Photo<4raph by H. H. II. Ldm,dll. 


Since the most primitive Pre-Chellean flints occur in the coarse 
gra\ els \\ hich lie on the floors of these terraces imniediatclv above 
the chalk, they prove that the entire excavation of the val'lcv had 
been completed when the Pre-Chellean workers arrived there. 
Comment believes that this was the actual topographv of the 
valley during the Third Interglacial Stage. The occurrence of 
Chellean flints in the white sands overlying the coarse gravels of 
the middle and upper terraces does not indicate that the flint 
workers were encamped here while these terraces were being 
cut out bv the River Somme but rather that they sought these 
conwnient bluffs for their quarries during the time that these 
sands anri gra\-els were washing down from the sides of the valley’s 
and from the plateaus above. 
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The histon' of the climatic changes in the ancient \'alle\' of 
the Somme is most clearly written in these successive deposits, 

15 feet in thickness, above the 
Tower gravels’ at St. AcheuL 
Along with the Pre-Chellean and 
Chellean flints in the ‘old gravels’ 
and ^ wliite sands ’ we find rec- 
ords of the moist warm temperate 
climate which then prevailed in 
northern France and which un- 
doubtedly was most favorable to 
the hippopotami, rhinoceroses, 
and elephants of those times. The 
river mollusks found with the 
late Chellean flints are another 
indication of the temperate forest 
climate which continued through 
early Acheulean times. 

In the middle Acheulean are 
found the earliest deposits of 
^ older loess’ which indicate a cli- 
mate still temperate but arid, be- 
longing to the middle of the Third 
Interglacial Stage. In Mouste- 
rian times we find heavy deposits 
of gravels corresponding to the 
moist cold climate of the Fourth Glacial Stage, followed in middle 
Aurignacian times by fresh layers of ‘newer loess,’ indicating the 
return of a dry climate. Finally, the layers of loam which were 
washed down ovtv the sides of the vallex', and in which the re- 
mains of Solutrean and Aurignacian camps are found, indicate 
the renewal of moist and probably forested conditions. 

Thus, two dry loess periods are indicated in this valley, the 
first or Adder loess’ belonging to Third Interglacial times, and 
the second or Tiewer loess’ to Postglacial times ; and we clearlx' 
perceive that in the culture layers here there is no evidence what- 


Pri HIM' )R\' or Si. Achi:ul 
XEOUTIIfC. 

Campii^jiian, recent earth and 
loam. 

UPPER PAL.EOUTHIC. 

Solutrean. 

U p per Aurionaeian, loam. 

Middle Anri^naeian, ‘newer 
loess’ and gravel. 

LOWER PAL.EOUriirC. 

Late Moiisterian, gravel and 
‘ newer loess.’ 

Early Mouderian, base of 
‘newer loess’ {Ver'y^eron). 

}[iddle Acheulean j ‘older loess’ 
and drift. 

Early Acheulean, gravels below 
‘older loess’ (F. antiquus^. 

Late Chellean, flu via tile sands 
and mollusk fauna. 

Fur/v Chellean, first coups de 
poing; old Avhite sands’ (F. 
antiqiius). 

Pre-Chellean, prototypes of 
coup de poing; old dower 
gravels’ (F. antigiius). 
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ever of more than one glacial stage preceded by a dr\' climatic 
j)eriod and deposits of loess. If the Pre-Chellean flint workers 
had arri\'ed in thi^ river-\'alle\' as earh' as Second Interglacial 
times, we should find proofs of three periods of arid climate and 
loess deposition and of two glaciations. 

Beginning with middle Acheulean times the flints are found 
in deposits of gravels, loams, brick-earths, and ^ older loess,’ 
which all belong to a succeeding geologic stage and are of more 
recent date than the lower gravels and sands on the terraces 
which the}' o\'erlap and conceal. Deposits of this kind have also 
been drifted down from the liighest levels toward the bottom of 
the valle}', and Commont distinguishes three different depositions 
or layers of ‘loess loam/ the lowest or oldest of which contain 
Acheulean flints, while the middle loams contain ^Mousterian im- 
plements. 

Even toward the close of the Third Interglacial Stage there 
were periods of warmth, perhaps during the height of the hot 
summer season, when animals of the warm fauna migrated from 
the south. Thus C\)mmont has recently discovered in the valley 
of the Somme a station of IMousterian flint workers, whose in- 
diistr}' is associated with remains of the three animals typical of 
the warmer climatic i)hase; name!}', the straight-tusked elei)hant, 
the broad-nosed rhinoceros, and the hippopotamus. He has re- 
aftirnied his belief that the greater part of this cha])ter of human 
prehistor} , both as to the surface topograph v of the Somme 
valley and the evolution of the flint cultures from Pre-(Tellean 
to Mousterian times, occurred during the Third Interglacial 
Stage. 

The E.vrly Warm Temper.\te Period of the Pre- 
Chklleax Culture* 

We have observed that from Torralba in the Province of 
Soria, Spain, to Abbeville, near the mouth of the Somme, in the 
north of France, three t}pcs of animals which entered Europe as 

* The uTifiT in<k'bte<-l to M Man din Boule and to M. TAbbe Henri Breuil for 
their ob>ervjtiouj on thi^ fauna and i ulture period. 
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early as Upper Pliocene times, namely, the Etruscan rhinoceros, 
the horse of Steno, and the sabre-tooth tiger, are said to occur in 
connection with early Chellean artifacts. The two former 
species may possibly be confused with early forms of Alerck’s 
rhinoceros and the true forest horses of Europe, but there can be 
no question as to the identification of the sabre-tooth tiger, num- 
bers of which were found by AI. d'Ault du Alesnil, at Abbeville, 
on the Somme, with early Chellean flints. 

The mammalian life of the Somme at this time, as found in 
the gisement du Champ dc Mars near Abbeville, is very rich. 

Among the larger forms there is cer- 
tainh' the great southern mammoth {E. 
mcridionalis trogonthcrii), and possibly 
also the straight-tusked elephant {E. 
antiqiiiis). There are unquestionably 
two species of rhinoceros, the smaller 
of which is recognized by Boule as the 
Etruscan, and the larger as Alerck’s 
rhinoceros. Steno’s horse is said to oc- 
cur here, and there are abundant re- 
mains of the great hippopotamus ill, 
major) ; the sabre-tooth tigers were 
very numerous as attested by the dis- 
covery of the lower jaws of thirty or 
more individuals. The short-faced 
hyaena (S’, hrevirostris) is also found, and there are several species 
of deer and wild cattle. 

This remarkably rich collection of mammals is associated 
with flints of primitive Chellean or, possibh', of Pre-Chellean 
t}pe.^~ In Torralba, Spain, the same ver\' ancient animals occur, 
and it appears possible that this was the prevailing mammalian 
life of Pre-Chellean times. 

We may ('om lude, therefore, that there is ('onsid(‘rable evi- 
dence, although not as yet ([uite convim'ing, that the early Chel- 
lean flint workers arrived in western Europe before the disaj)- 
pearance of the Etruscan rhinoceros and the sabre-tooth tiger. 


Pre-Chclleax P\\una 

Southern mammoth. 

Etruscan rhinoceros. 

Hippopotamus. 

Primitive horse 
(Eqiius stcno}iis'i ? 

Sabre-tooth tiger. 

Broad-nosed rhinoceros. 

Straight- tusked elephant. 

Giant beaver 

(Tro^ontheri urn ciii'ieri ) . 

Short-faced hysena. 

Tvpical Eurasia tic forest 
and meadow fauna, in- 
cluding deer, bison, and 
wild cattle. 
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The Pre-Ciielleax Stations 
fSee Figs. 53 and 56.) 

The dawn of the Pakeolithic Age is indicated in various river- 
drift stations by the appearance of crude flint weapons as well 
as tools or implements, in addition to the supposed tools of 
Eolithic times. There is an unmistakable effort to fashion the 
dint into a definite shape to serve a definite purpose: there can 
no longer be any question of human handiwork. Thus there 
graduall}' arise various types of flints, each of which undergoes 
its own evolution into a more perfect form. Naturally, the 
workers at some stations were more adept and inventive than at 
others. Nevertheless, the primitive stages of invention and of 
technif|ue were carried from station to station; and thus for 
the first time we are enabled to establish the archaeological age 
of \'arious stations in western Europe. 

Only a few stations have been discovered where the Palaeo- 
lithic men were first fashioning their flints into prototxqies of the 
Chellean and Acheulean forms. With relation to the theory 
that these primitive flint workers may have entered Europe bv 
way of the northern coast of Africa, we observe that these stations 
are confined to Spain, southern and northern France, Belgium, 
and Oreat Britain. Neither Pre-Chellean nor Chellean stations 
of unquestioned authenticit}- have been found in Germany or 
central Europe, and, so far as present evidence goes, it would 
appear that the Pre-Chellean culture did not enter Europe directly 
from the east, or even along the northern coast of the Alcditer- 
ranean. but rather along the northern coast of Africa,* where 
Chellean culture is recorded in association with mammalian re- 
mains belonging to the middle Pleistocene Epoch. 

The southernmost stations of Chellean culture at present 
known in Europe are those of Torralba and San Isidro, in central 
Siiain. In the Department of the Gironde is the Chellean station 
of .\Iarignac, and it is not unlikely that other stations will be dis- 

* In.lu.-try -iinilir to the ChelkMn, but not neeessdrily of the same age isdotribuled 
all over oastern Africa from Euypt to the Cape 
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covered in the same region, because the Pakeolithic races strongly 
favored the valleys of the Dordogne and (laronne, but thus far 
this is the only station known in southern France which represents 
this period of the dawn of human culture. 

The chief Pre-Chellean and Chellean stations were clustered 
along the valleys of the Somme and Seine. Of those rare sites 
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Fig. 6o. Ven- primitive paUcoIiihs from l^iltdown. Sih-c\. f rhioly of ttn*!.- :ind 

points of triam.nilar and oval form, fa'-hionc’d oui of tlint nodulv^ in two and tlakcd 
on one only, with vervroarse marLonal retmii h. After Oawson, Xos. i and 2 are 
nearly one-half aetual size; Xo. nLdrly one-quarter actual ^ize. 

presenting a Utdcal Pre-Chellean culture, we may note the neigh- 
boring stations of St. Acheul and Montieres, both in the suburbs 
of Amiens on the Somme, and the station of Helin, near Spiennes, 
in Belgium, explored by Rutot. A ver\' primitive and possibly 
Pre-Chellean culture was found on the site of the Champ de Mars, 
at Abbeville. This culture also extended westward across the 
broad plain which is now the Strait of Dover to the valley of the 
Thames, on whose northern bank is the important station of 
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Gray's Thurrock, while farther to the south is the recently dis- 
covered site of Piltdown, in the valley of the Ouse, Sussex. 

The tlinl tools (Fi^c 6o) found in the layer immediately over- 
lying the Piltdown skull are excessively primitive and indicate 
that the Piltdown llint workers had not attained the stage of 
craftsmanship described by Comment as ^Pre-Chellean’ at St. 
Acheul. '‘Among the ilints,” observes Dawson^ '‘we found sev- 
eral undoul^ted flint implements besides numerous ‘eoliths.’ 

The workmanship of the former is 
similar to that of the Chellean or 
Pre-Chellean stage; but in the ma- 
jorit}' of the Piltdown specimens the 
work appears chiefly on one face of 
the implements.” 

In the Helin quarry near Spien- 
nes^’^ occur rude protot\pes of the 
Palaeolithic coup de poing associated 
with numerous flakes which do not 
greatly differ from those in the lowest 
river-gravels of St. Acheul; there is a 
close correspondence in the workman- 
ship of the two sites, so that we may regard the Mesvinian of 
Rutot* as a culture stage equivalent to the Pre-Chellean. The 
river-gra\'els and sands of Helin which contain the implements 
also resemble those of St. Acheul in their order of stratification. 
Of special interest is the fact that a primitive flint from this 
Helin quarr}^ known as the 'borer/ is strikingly similar to the 
' Eolithic ' borer found in the same layer with the Piltdown skull 
in Sussex. By such indications as this, when strengthened by 
further e\idence of the same kind, we may be able eventually to 
establish the date both of this Pre-Chellean or Mesvinian culture 
and of the Piltdown race. 

In considering the Pre-Chellean implements found at St. 
Acheul in igo6, we note^^ that at this dawning stage of human 

* Sihmidt rt'UMnk tho imijlcmunt-, whit h are oonsuiered by Rutot and others 

to he trandtionaj, belwet-n the Mesvinian and the Chellean,, as do^ely similar to the 
Pre-Chellean of Fraiue ami probably the ^ame a^e. 




Fig. Ci, Primiti\'ee(V//>N (/e piihi.; or 
‘hand-stones’ of T^ro-Chellcan 
tyjK', found in the lower srravels 
of the middle and hie:h terraces 
at St. Ai held After Commont. 
One-quarter aitual size. 
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invention the Hint workers were not deliberately designing the 
form of their implements but were dealing rather with the 
chance shapes of shattered blocks of Hint, seeking with a few well- 
directed blows to produce a sharp point or a good cutting edge. 
This was the beginning of the art of ‘retouch,’ which was done 
by means of light blows with a second stone instead of the ham- 
mer-stone with which the rough flakes were first knocked off 
The retouch served a double purpose: Its first and most im- 
portant object was further to shaq:)en the point or edge of the 



Fig. 62. Primitive '^raltoir, or pKininf; tool ('ide anrl cdiie \iew^). (;f Pre- 
Chellean type, found in the lowest gnuels of the terraecs at 
St. Acheul. After Com moot. One-quarter actual ^ize. 


tool. This was done by chipping otY small flakes from the upper 
side, so as to give the flint a saw-like edge. Its second object 
was to protect the hand of the user by blunting any shaq3 edges 
or points which might prevent a firm grip of the implement. 
Often the smooth, rounded end of the flint nodule, with crust 
intact, is carefully preserved for this purpose (Fig. 61). It is 
this grasping of the primitive tool by the hand to which the terms 
T'oup de poing,' 'Faustkeil/ and ‘hand-axe' refer. ‘Hand- 
stone’ is, perhaps, the most fitting designation in our language, 
but it appears best to retain the original French designation, 
coup de poing. 

As the shape of the flint is purely due to chance, these Pre- 
Chellean implements are inteq^reted by archaeologists chiefly 
according to the manner of retouch they have received. Already 
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they are adapted to quite a variety of purposes, both as weapons 
of the chase and for trimming and shaping wooden implements 
and dressing hides. Thus Obcrmaier observes that the concave, 
serrated edges characteristic of some of these implements may 
well have been used for scraping the bark from branches and 
smoothing them down into poles; that the rough coups de poing 
would be well adapted to dividing flesh and dressing hides; that 
the sharp-pointed fragments could be used as borers, and others 
that are clumsier and heavier as planes (see Fig. 62). 

The inventory of these ancestral Pre-Chellean forms of im- 
plements, used in industrial and domestic life, in the chase, and 

in war, is as follows : 

It includes five, possibly six, 
chief t\pes. The true coup de 
poing, a combination tool of 
Chellean times, is not yet devel- 
oped in the Pre-Chellean, and the 
other implements, although sim- 
ilar in form, are more primitive. 
They are all in an experimental stage of development. 

Indications that this primitive industry spread over south- 
eastern England as well, and that a succession of Pre-Chellean 
into Chellean culture may be demonstrated, occur in connection 
with the recent discovery of the very ancient Piltdown race. 


Grattoir, 

Racloir, 

Per^^oir, 
Couteau, 
Percuteur, 
Pierre de jet? 
Prototypes of 
coup de poing, 


planing tool, 
scraper, 
drill, borer, 
knife. 

hammer-stone, 
throwing stone? 

hand-stone. 


The Piltdown Race^^ 

The ‘dawn man’ is the most ancient human tjpe in which 
the form of the head and size of the brain are known. Its 
apa.tom\ j as \\ ell as its geologic antiquity, is therefore of pro- 
found interest and worthy of very full consideration. We may 
first review the authors' narrative of this remarkable discover 
and the histon,’ of opinion concerning it. 

Piltdown, Sussex, lies between two branches of the Ouse, 
about j;5 miles south and slightly to the east of Gray’s Thurrock,' 
the Chellean station of the Thames. To the east is the plateau 
of Kent, in which many flints of Eolithic t\-pe have been found. 
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The gravel layer in which the Piltdown skull occurred is situ- 
ated on a well-defined plateau of large area and lies about So 
feet above the level of the main stream of the Ouse. Remnants 
of the flint-bearing gravels and drifts occur upon the plateau and 



I'lr, O 3 . Discovery site of the fcimiUH Piltilown -'kul! near Piltciown Sii 5 re\ Alti r 
[>a\vson. A shallow pit of dark -brown .gravel, at the bottom of which were found the 
fragments of the skull and a single primitive implement of worked tlint 'see Fig. 65). 


the slopes down which they trail toward the river and streams. 
This region was undoubtedly favorable to the flint workers of 
Pre-Chellean and Chellean times. KennanC*' believes that the 
gravels are of the same age as those of the 'high terrace' of the 
lower valley of the Thames; the height above the stream le\'el 
is practically the same, namely, about So feet. Another geologist, 
Clement Reid/" holds that the plateau, comjiosed of Wealden 
chalk, through which flowed the stream bearing the Piltdown 
gravels, belongs to a period later than that of the maximum de- 
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pression of Great Britain ; that the deposits are of Pre-Glacial or 
early Pleistocene age ; that they belong to the epoch after the 
cold period of the first glaciation had passed but occur at the very 
base of the succession of implement-bearing deposits in the south- 
east of England. 

On the other hand, Davson,''' the discoverer of the Piltdown 
skull, in his first description states : ‘‘From these facts it appears 
{)robable that the skull and mandible cannot safely be described 
as being of earlier date than the first half of the Pleistocene Epoch. 
The individual probably lived during the warm cycle in that age.” 

The section of the gravel bed (Fig. 64) indicates that the re- 
mains of the Piltdown man were washed down with other fossils 
by a shallow stream charged with dark-brown gravel and un- 
worked flints; some of these fossils were of Pliocene times from 
strata of the upper parts of the stream. In this channel were 
found the remains of a number of animals of the same age as the 
Piltdown man, a few flints resembling eoliths, and one very primi- 
tive worked flint of Pre-Chellean tv'jre, which may also have been 
washed down from deposits of earlier age. These precious geo- 
logic and archmologic records furnish the onl_\- means we ha\-e of 
determining the age of Eoanthropus, the ‘dawn man,’ one of 
the most important and significant discoveries in the whole his- 
tory of anthropology. \Ve are indebted to the geologist Charles 
Dawson and the pakeontologist Arthur Smith Woodward for 
preserving these ancient records and describing them with great 
fulness and accuracy as follows (pp. 132 to 139); 

Several years ago Dawson discovered a small portion of an 
unusuall}- thick human parietal bone, taken from a gravel bed 
which was being dug for road-making purposes on a farm close 
to Piltdown Common. In the autumn of 1911 he picked up 
among the rain-washed spoil-heaps of the same gravel-pit another 
and larger i)iece of bone belonging to the forehead region of the 
same skull and imluding a portion of the ridge extending over 
the left eyebrow. Immediately impressed with the impoGance 
of tiiis discovery, Dawson enlisted the co-operation of Smith 
Woodward, and a systematic search was made in these spoil- 
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heaps and gravels^ beginning in the spring of 191 2 ; all the material 
was looked over and carefully sifted. Jt appears that the whole 
or greater part of the human skull had been scattered l)y the 
workmen, who had thrown away the pieces unnoticed. Thor- 
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Fig. 64. Geologic secti<m of the Piltilown irravcl l>eil. -'howirm in restoreil oiulinei; at the 
bottom of layer 3 the ion in whi( h the fraLonents of the bkuU 
and jaw w'ere fouinl. After Dawson. 


ough search in the bottom of the gravel bed itself revealed the 
right half of a jaw^ which w^as found in a depression of undis- 
turbed, finely stratified gravel, so far as could be judged on the 
spot identical with that from which the first portions of the 
cranium were exhumed. A }'ard from the jaw an important 
piece of the occipital bone of the skull was found. Search was 
renewed in 1913 by Father P. Teilhard, of ('hardin, a French 
anthropologist, who fortunately recovered a single canine tooth, 
and later a pair of nasal bones were found, all of which frag- 
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mcnts are of ver}' great significance in the restoration of the 
skull. 

The jaw appears to ha\'e been broken at the symphysis, and 
somewhat abraded, perhaps after being caught in the gra\'el 
before it was complete!}' covered with sand. The fragments of 
the cranium show little or no signs of stream rolling or other 
abrasion save an incision caused by the workman’s pick. 

Analysis of the bones showed that the skull was in a condi- 
tion of fossilization, no gelatine or organic matter remained, and 



Fro. ^>5, The -irii^le workefi flint of very primitive type found in the ^ame layer (p with 
the fragments of the Piltdown skull. After Dawson. One-half .u trial size. 

mingled with a large proportion of the phosphates, originally 
present, was a considerable proportion of iron.* 

The dark gravel bed (Fig. 64, layer 3), 18 inches in thickness, 
at the bottom <jf which the skull and jaw were found, contained 
a number of fossils which manifest!}' were not of the same age as 
the skull but were certainly from Pliocene deposits up-stream ; 
these included the water-vole and remains of the mastodon, the 
southern mammoth, the hippopotamus, and a fragment of the 
grinding-tooth of a primitive elephant, resembling Stcgodon. In 
the spoil-heaps, from which it is believed the skull of the Pilt- 
down man was taken, were found an upper tooth of a rhinoceros, 
either of the Etruscan or of IMerck’s Upe ; the tooth of a beaver 
and of a hippopotamus, and the leg-bone of a deer, which may 
have been cut or incised by man. Much more distinctive was a 

* The original paper describing this remarkable discoverj' was read before the Geo- 
logital ^.Mivty of I.ondon. December. IQ12, and published as a separate pamphlet in 
Man h, iqi 5 A di^('ussion as to the geologic age by Kennard, Clement Reid, and others 
Was held at the time of the reading of the original paper. 
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single flint (Fig. 65), vrorked only on one side, of the very primi- 
tiv^e or Pre-Chellean t\pe. Implements of this stage, as the au- 
thor observes, are difficult to classify with certainty, owing to the 
rudeness of their workmanship ; they resemble certain rude im- 
plements occasionally found on the surface of the chalk downs 
near Piltdown. The majority of the flints found in the gravel 
were worked only on one face ; their 
form is thick, and the flaking is 
broad and sparing; the original sur- 
face of the flint is left in a smooth, 
natural condition at the point 
grasped by the hand; the whole 
implement thus has a very rude 
and massive form. These flints ap- 
pear to be of even more primitive 
form than those at St. Acheul 
described as Pre-Chellean by Com- 
mont. 

The eoliths found in the gravel- 
pit and in the adjacent fields are 
of the ^ borer ’ and ^ hollow-scraper ' 
forms ; also, some are of the 
^ crescent-shaped-scraper ’ t\pe, mostly rolled and water- worn, as 
if transported from a distance. This is a stream or river bed, 
not a Palaeolithic quarry. 

There can be little doubt, however, that the Piltdown man 
belonged to a period when the flint industry was in a very primi- 
tive stage, antecedent to the true Chellean. It has subser|uently 
been observed that the gravel strata (3) containing the Pilt- 
down man were deeper than the higher stratum containing flints 
nearer the Chellean t\pe. 

The discover}^ of this skull aroused interest as great as or 
even greater than that attending the discovery of the two other 
^river-drift' races, the Trinil and the Heidelberg, In this dis- 
cussion the most distinguished anatomists of Great Britain, 
Arthur Smith Woodward, Elliot Smith, and Arthur Keith, took 



Fig, Eoliths h^und in or near the 
Piltdown ^ravt'1-pit. After Dawson. 
Oiic-half actual size. 

a. Borer CihoveV 

b. Curved scraper (below). 
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part, and finally the original pieces were re-examined by thrt^e 
anatomists of this country.* 

It is important to present in full the original opinions^ of 
Smith Woodward, who devoted most careful study to the first 

reconstruction of the skull (Fig. 
67), a model which was subse- 
quently modified by the actual 
discovery of one of the canine 
teeth. In his original descrip- 
tion it is observed that the 
pieces of the skull preserved 
are noteworthy for the great 
thickness of the bone, it being 
II to 12 mm. as compared with 
5 to 6 mm., the average thick- 
ness in the modern European 
skull, or 6 to 8 mm., the thick- 
ness in the skull of the Neander- 
thal races and in that of the 
modern Australian ; the cepha- 
lic index is estimated at 78 or 
79, that is, the skull is believed 
to have been proportionately 
low and wide, almost brachy- 
cephalic ; there was apparently 
no prominent or thickened ridge 
above the orbits, a feature 
which immediately distin- 
guishes this skull from that of 
the Neanderthal races ; the se\ - 
oral bones of the brain-case are t\pically human and not in the 
least like those of the anthropoid apes; the brain capacity was 
originally estimated at 1070 c.cm,, not equalling that of some oi 
the lowest brain tyi)es in the existing Australian races and de- 

Hy ihr author of ihiV work, ainl by Professor J. Howanl Mi (iro<;or of Colum})ia 
Univer-ity ami Doi tor William K. Ciregory of Columbia University and of the Amerhan 



Fin. (17. Skull of South African Budiman 
lyippcri t Khibiting the contrast in the 
slriu ture (»f the jaw and h>rehead. One- 
quarter life iize. Original rebloration 
of the Piltdown skull dower) made by 
Smith Woodward in 1913. One-ciuarter 
life ^ize. 
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cidedly below that of the Neanderthal man of Spy and La 
Chapellc-aux-Saints ; the nasal bones arc typically human but 
relatively small and broad, so that the nose was flattened, re- 
sembling that in some of the existing hlalay and African races. 



Fio. 6S. Three \ iew>. nf the Piltdin'-n ^kull a- rei nn-.trih led by J. H. Gretrur, 
igr4. Thib restoration im lu<les the nasal hones and < anine tootli, whit h vvere 
not known at the time of Smith Woodward's reeunstriK tioii of loij. One- 
quarter life sizv.. 


The jaw presents profoundly different characters ; the whole 
of the bone preserved closely resembles that of a young chim- 
panzee ; thus the sl()[)e of the bony chin as restored is between 
that of an adult a])e and that of the Heidelberg man, with an 
extremely receding chin; the ascending portion of the jaw for 
the attachment of the temporal muM.des ij^ broad and thickened 
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anteriorly. Associated with the jaw were two elongated molar 
teeth, worn down by use to such an extent that the individual 
could not have been less than thirt}^ years of age and was prob- 
ablv older. These teeth are relatively longer and narrower than 
those in the modern human jaw. The canine toothy identified 
by Smith Woodward as belonging in the lower jaw, strength- 
ened by the evidence afforded by the jaw itself, proves that the 
face was elongate or prognathous and that the canine teeth were 
very prominent like those of the anthropoid apes ; it affords 
definite proof that the front teeth of the Piltdown man resembled 
those of the ape. 

The author's conclusion is that while the skull is essentially 
human, it approaches the lower races of man in certain char- 
acters of the brain, in the attachment of the muscles of the 
neck, in the large extent of the temporal muscles attached to 
the jaw, and in the probably large size of the face. The man- 
dible, on the other hand, appears precisely like that of the ape, 
with nothing human except the molar teeth, and even these ap- 
proach the dentition of the apes in their elongate shape and well- 
developed fifth or posterior intermediate cusp. This t}'pe of man, 
distinguished by the smooth forehead and supraorbital borders 
and ape-like jaw, represents a new genus called Eoanthropiis, or 
MawTL man,' while the species has been named daic^soni in honor 
of the discoverer, Charles Dawson. This very ancient of 
man is defined by the ape-like chin and junction of the two halves 
of the jaw, by a series of parallel grinding-teeth, with narrow lower 
molar teeth, which do not diminish in size backward, and by the 
steep forehead and slight development of the brow ridges. The 
jaw manifestly differs from that of the Heidelberg man in its 
comparative slenderness and relative deepening toward the 
symphysis. 

The discussion of this ver\' important paper b\^ Smith Wood- 
ward and Dawson centred about two points. First, whether the 
ape-like jaw reall}^ belonged with the human skull rather than 
with that of some anthropoid ai)e which happened to be drifted 
down in the same stratum ; and second, whether the extremely 
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low original estimate of the brain capacity of 1070 c.cm., was not 
due to incorrect adjustment or reconstruction of the separate 
pieces of the skull. 

Keith/'* the leader in the criticism of Woodward’s reconstruc- 
tion, maintained that when the two sides of the skull were properly 
restored and made approximately symmetrical, the brain capacity 
would be found to equal 1500 c.cm. ; the brain cast of the skull 
even as originally reconstructed was found to be close to 1200 c.cm. 
This author agreed that skull, jaw, and canine tooth belonged to 
Eoanthropiis but that they could not well belong to the same 
individual. 

In defense of Woodward’s reconstruction came the powerful 
support of Elliot Smith.-*^ He maintained that the evidence af- 
forded by the re-examination of the bones corroborated in the 
main Smith Woodward’s identification of the median plane of 
the skull ; further, that the original reconstruction of the prog- 
nathous face was confirmed by the discovery of the canine tooth, 
also that there remained no doubt that the association of the 
skull, the jaw, and the canine tooth was a correct one. The back 
portion of the skull is decidedly asymmetrical, a condition found 
both in the lower and higher races of man. A slight rearrange- 
ment and widening of the bones along the median upper line of 
the skull raise the estimate of the brain capacity to iioo c.cm. 
as the probable maximum. 

Elliot Smith continued that he considered the brain to be of 
a more primitive kind than any human brain that he had ever 
seen, yet that it could be called human and that it already showed 
a considerable development of those parts which in modern man 
we associate with the power of speech ; thus, there was no doubt 
of the unique importance of this skull as representing an entirely 
new t\pe of ‘^man in the making.” As regards the form of the 
lower jaw, it was observed that in the dawn of human existence 
teeth suitable for weapons of offense and defense were retained 
long after the brain had attained its human status. Thus the 
ape-like form of the chin does not signify inability to speak, for 
speech must have come when the jaws were still ape-like in char- 
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actcr, and the bom' changes thii 
tooth line and the form of the ' 



Fig. 6o. The Piltdown skull with the ri^ht 
half remuved to display the extreme thii k- 
ness of the bone-!) and the shape of the 
brain. As restored by J. 11, McGregor. 
One-quarter life size. 


L produced the recession of the 
hin were mainly due to sexual 
selection, to the reduction in 
the size (A the grinding-teeth, 
and, in a minor degree, to the 
growth and specialization oi 
the muscles of the jaw and 
tongue employed in speech. 

At first sight the brain-case 
resembles that of the X^e- 
anderthal skull found at Gib- 
raltar, which is supposed to be 
that of a woman ; it is rela- 
tively long, narrow, and es- 
pecially flat, but it is smaller 
and presents more primitive 
features than those of any 
known human brain. Taking 


all these features into consideration, we must regard this as 


being the most primitive and most ape-like human brain so far 



Fig,. 70. Outlint' of tilt* U‘ft ^'idf of the Piltdown brain, eornpared with Mmilar brain out- 
iifU's 0 } a . himpanzff and of a hitth type of modem man. One-half life Mze. 
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recorded; one such as might reasonably be associated with a 
jaw which presented such distinctive ape characters. The brain, 
however, is far more human than the jaw, from which we may 
infer that the evolution of the brain preceded that of the man- 
dible, as well as the development of beauty of the face and the 
human development of the bodily characters in general. 

The latest opinion of Smith Woodward* is that the brain, 
while the most primitive which has been discovered, had a bulk 
of nearly 1300 c.cm., equalling that of the smaller human brains 
of to-day and surpassing that of the Australians, which rarely 
exceeds 1250 c.cm. 

The original views of Smith Woodward and of Elliot Smith 
regarding the relation of the Piltdown race to the Eleidelberg and 
Neanderthal races arc also of very great interest and may be 
cited. First, the fact that the Piltdown and Heidelberg races 
are almost of the same geologic age proves that at the end of the 
Pliocene Epoch the representatives of man in western Europe had 
already branched into widely divergent groups : the one ( Heidel- 
berg-Neanderthal) characterized by a very low i)rojecting fore- 
head, with a subhuman head of Xeanderthaloid contour ; the 
other with a flattened forehead and with an ape-like jaw of the 
Piltdown contour. We should not forget that in the Piltdown 
skull the absence of prominent ridges abo\'e the eyes may possi- 
bly be due in some degree to the fact that the type skull may 
belong to a female, as suggested by certain characters of the jaw ; 
but among all existing apes the skull in earl\' life has the rounded 
sha])e of the Piltdown skull, with a high forehead and scarcely 
any brow' ridges. It seems reasonable, therefore, to interpret the 
Piltdowm skull as exhibiting a closer resemblance to the skulls of 
our human ancestors in mid-Tertiary times than an}' fossil skull 
hitherto found. If this view' be accepted, w'e may sup]>ose that 
the Piltdown type became gradually modified into the Neander- 
thal type by a series of ( hanges similar to those ])as>e(l through 
by tlu‘ early apes as the} evolved into Upiixil modern a]>es, with 
their* low' brows and i)rominent ridgo above the eyes. 'This 

* to t'fU ' IGmon:. or \[,in 


IIJI Vf. 
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would tend to support the theory that the Neanderthal men were 
degenerate offshoots of the Tertiary race^ of which the Piltdo^\ n 
skull provides the first discovered evidence a race with a simple, 
flattened forehead and developed eye ridges. 

Elliot Smith concluded that members of the Piltdown race 
might well have been the direct ancestors of the existing species 



Fig. 71. Kest(>rati<'>n of the head of Piltdown man. in profile, h.i^ed upon the 
recGnstriK tion shown in oS, p, r:;;. After model by 

J. H. McGregor. One-quarter life size. 

of man (Homo sapiens), thus affording a direct link with undis- 
covered Tertiar}' apes ; whereas, the more recent fossil men of 
the Xeanderthal type, with prominent brow ridges resembling 
those of the existing apes, may have belonged to a degenerate 
race which later became extinct. According to this view, Eoan- 
thropHS represents a persistent and very slightly modified de- 
scendant of the t>’pe of Tertiary man which was the common 
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ancestor of a branch giN'ing rise to Homo sapiens y on the one 
hand, and of another branch gi\ing rise to Homo ncandertha- 
IcnsiSy on the other. 

Another theory as to the relationships of Eoanthropiis is that 
of Marcelin Boule,“^ who is inclined to regard the jaws of the 
Piltdown and Heidelberg races as of similar geologic age, but of 



Fig, 72. Restoration of the head of Piltdown man, full front, after model by 
J. H. McGregor. One-quarter life si^e. (Compare Figs, 06 and 7 1 . j 

dissimilar racial t}pe. He continues: '‘If the skull and jaw of 
Piltdown belong to the same individual, and if the mandibles of 
the Heidelberg and Piltdown men are of the same type, this dis- 
covery is most valuable in establishing the cranial structure of 
the Heidelberg race. But it appears rather that we have here 
two t}'pes of man which li\'ed in Chellean times, both distinguished 
bv verv low cranial characters. Of these the Piltdown race seems 
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to us the probable ancestor in the direct line of the recent species 
of man, Homo sapiens; while the Heidelberg race may be con- 
sidered, until we have further knowledgCj as a possible precursor 
of Homo ncandcrthalcnsis.'^ 

The latest opinion of the German anatomist Schwalbe-'" is 
that the proper restoration of the region of the chin in the Pilt- 
down man might make it possible to refer this jaw to Homo 
sapiens, but this would merely prove that Homo sapiens already 
existed in early Pleistocene times. The skull of the Piltdown man, 
continues Schwalbe, corresponds with that of a well-developed, 
good-sized skull of Homo sapiens ; the only unusual feature is the 
remarkable thickness of the bone.* 

Finally, our own opinion is that the Piltdown race is not an- 
cestral to either the Heidelbergs or the Neanderthals. Very re- 
cently f the jaw of the Piltdown man has been restudied and 
referred by more than one expert to a fully adult chimpanzee. 
This leaves us still in doubt as to the exact geologic age and 
relationships of the Piltdown man (see Appendix, Note IX), 
whom we are still inclined to regard as a side branch of the 
human famih^ as shown in the family tree on p. 491. 

Mammalian Life or Chelleax and Acheuleax Times^^ 

The mammalian life which we find with the more advanced 
implements of Chellean times apparently does not include the 
old Pliocene mammals, such as the Etruscan rhinoceros and the 
sabre-tooth tiger. Wdth this exception it is so similar to that 
of Second Interglacial times that it may serve to prove again 
that the third glaciation was a local episode and not a wide-spread 
climatic influence. This life is ever\Avhere the same, from the 

*The rt'conslniclion ( Fi^^ (‘)Si of the Piltdown skull made by Professor J. H. Mc- 
Ore^or has a cranial capat ity of about p^oo ( am. The brain ' Fi^n 70) is seen to be very 
narrow and low in the prefrontal area, the >eat of the hipdier mental faculties In the re- 
construction tlu* cranial redon i.', in the main ver>' like the second restoration by Ooctor 
Smith Woodward, but the jaw> differ in some respects. The tooth hitherto regarded as 
a right lower I'anine is now plated a^ the left upper canine, in accord with the con- 
clusions of the author of this work and of Doctors Matthew and Gregory of the Ameri- 
tan Mu>eum of Natural History. 

t See Appendix, Note IX, p. ^12, 


.. The Piltdown man of Su^>cx, Kngland. Antiquity variously estimated al 

100.000 to ^too.ooo vcars. The ape-like •^trutture of the ja^v doc^ not prevent the 
expresdon of a {on>i<lerablL* degree of intelligence in the face. After the restora- 
tion modelled b\' J. H, Me Gregor, 
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valley of the Thames, as witnessed in the low river-gravels of 
Gray’s Thurrock and Ilford, to the region of the present Thu- 

ringian forests near Weimar, where it 
Southern mammoth. jg found in the deposits of Taubach, 

ShSXd elephant. Ehringsdorf, and Achenheim, in which 

Broad-nosed rhinoceros. the mammals belong to the more recent 

Spotted hyaena. date of early Acheulean culture. The 

, life of this great region during Chellean 

Bison and wild ox. i i i i 

Red deer early Acheulean times was a min- 

Roe-deer. gh^g of the characteristic forest and 

Giant deer. meadow fauna of western Europe with 

Wdf descendants of the African- Asiatic 

Badger. invaders of late Pliocene and early 

Marten. Pleistocene times. 

tetter. forests were full of the red deer 

Hamster {Ccrvlis elaphiis), of the roe-deer (C. cap- 

Water-vole. reoliis) , and of the giant deer {Megaccros ) , 

also of a primitive species of wild boar 
{Siis sc r of a ferns) and of wild horses probably representing more 
than one variety. The brown bear {Ursus arctos) of Europe is 
now for the first time identified ; there was also a primitive species 
of wolf {Canis siiessi). 

The small carnivora of the forests and of the streams are all 


considered as closely related to existing species, namely, the 
badger {Meles taxiis)^ the marten (Mustela martes)^ the otter 
{Liitra vulgaris), and the water-vole {Arvicola amphibius). The 
prehistoric beaver of Europe {Castor fiber) now replaces the giant 
beaver {Trogontlierium) of Second Interglacial times. 

Among the large carnivora, the lion ( Felis leo antiqua) and the 
spotted hyaena (//. crocuta) have replaced the sabre-tooth tiger 
and the striped hyiena of early Pleistocene times. Four great 
Asiatic mammals, including two species of elephants, one species 
of rhinoceros, and the hippopotamus, roamed through the forests 
and meadows of this warm temperate region. The horse of this 
period is considered"^ to belong to the Forest or Nordic t\pe, 
from which our modern draught-horses have descended. The 
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lions and hyaenas which abounded in Chcllean and early Acheulean 
times are in part ancestors of the cave t}pes which appear in the 
succeeding Reindeer or Ca\'ern Period. In general, this mam- 
malian life of Chellean and early Acheulean times in Europe fre- 
quented the river shores and the neighboring forests and meadows 
favored by a warm temperate climate with mild winters, such as 
is indicated by the presence of the fig-tree and of the Canary 
laurel in the region of north central France near Paris. 

Undoubtedly the Chellean and Acheulean hunters had begun 
the chase both of the bison, or wisent ( 5 . prisciis)^ and of the wild 
cattle, or aurochs.* 

This warm temperate mammalian life spread very widel\' 
over northern Europe^ as shown especially in the distribution 
( Idg. 44) of the hippopotamus, the straight-tusked elephant, and 
ilerck’s rhinoceros. The latter pair were constant c(mrpani<)n^ 
and are seen to have a closely similar and somewhat more north- 
erly range than the hippopotamus^ which is rather the climatic 
companion of the southern mammoth and ranges farther south. 
These animals in the gra\'el and sand layers along the ri\'er slo])es 
and 'terraces' mingled their remains with the artifacts of the 
flint workers. For example, in the gravel 'terraces' of the 
Somme we find the bones of the straight-tusked elephant and 
Merck’s rhinoceros in the same sand laxvu'S with the ('hellean 
flints. Thus the men of Chellean times may well have pursued 
this giant elephant {E. antiqiins) and rhinoceros [D. mcrckii) as 
their tribal successors in the same valley hunted the woolly mam- 
moth and wool!}' rhinoceros. 

Disteibutiox of the Chellean Implements 

All over the world may be found traces of a Stone Age, ancient 
or modern, primitive implements of stone and flint analogous to 

* riir (Mr!)' feutoni' (U^si^natiun of animal- wa-, a> follow^. biNon, ‘wi'.cnt,’ 

wiia o\', atii’n* Ij-., uTii. h- ' iha "uru- <‘t ( ^e^^ar;. Fha uru> lu (iurinanv a-> 

latf a- th< cnit ml h I rut ur\ . \vhii< a ifw nf tin bi-Min or ‘ ' sur\ i vr Lo i Im prt'sera 

tmif I In bi-on am- Ti-t ini t iv’t i)' a -hort-h, ale I anlui ib 'aiiiln it- \ (ml nu] > irarv tin- 
urn- ’.va- loiij’ nraiK 1 air! li -- I'-tile \L Durntnn. nt’arZuruh, remain-, (W* tlir urn- arc 
feurv! a--'n lau 1 viih (*1 thi‘ hardy, ^trai'^ht dii-kccl elephant .ind ot McTckA rhinoi - 
er*-. \pp(,m(li\ X^ic I\'. ) 
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those o[ the true Chelleaii period of western Europe but not 
really identical when very closely compared. These repre.sent 
the earl}' attempts of the human hand, directed b}' the primitic'e 
mind, to fashion hard materials into forms adapted to the pur- 
poses of war, the chase, and domestic life. The result is a series 



of parallels in form which come under the evolution princi[)lc of 
convergence. Thus, in all the continents e.xcept Australia— in 
Europe, in Asia, and even in X'orth and South America —primi 
tive races have passed through an industrial stage similar to the 
t}'pical Chellean of western Europe. This we should rather at- 
tribute to a similarity in human in\'ention and in human needs 
than to the theory that the Chellean industr\' (originated at some 
particular centre and travelled in a slowly eitlarging wave over 
the entire world. 
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In western Europe the Chellean culture certainly had a de- 
velopment all its own, adapted to a race of bold hunters w ho 
lived in the open and whose entire industr\' developed around the 
products of the chase. For them flint and quartzite took the 
place of bronze, iron, or steel. This culture marked a distinct 
and probably a very long epoch of time in which inventions and 
multiplications of form were gradually spread from tribe to tribe, 



Fig. 74. Section of the middle and hi^h terraces at St. Acheul. from southwest to north- 
east. After Commont, tqoS. iqoq, modified and redrawn. The Pre-(diellean workers 
fir^t established themselves here at the time when the Somme was visited by the straight- 
tusked elephant and other primitive mammals of the warm AfriLan-Asiatic fauna. 
(Com{)are Fig. 59, p. 122.) 

exactly as modern inventions, usually originating at a single point 
and often in the mind of one ingenious indi\Tdual, gradually spread 
over the world. 

The clearest examples of the evolution of the seven or eight 
implements of the Chellean culture from the five or six rudimen- 
tar}’ Upes of the Pre-Chellean have been found at St. Acheul 
by Commont. The abundance and variety of flint at this great 
station on the Somme made it a centre of industry from the dawn 
of the Old Stone Age to its very close. It was probably a region 
favorable to all kinds of large and small game. The researches 
of Commont show that with the exception of Castillo in northern 
Spain no other station in all Europe was so continuously occupiedc 
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From Pre-Chellean to Neolithic times the men of every culture 
stage except the Alagdalenian and Azilian-Tardenoisian. found 
their way here, and thus the site of St. Acheul presents an epit- 
ome of the entire prehistoric industry. Even during the colder 
periods of climate this region continued to be visited — possibly 
during the warm weather of the summer seasons. At Alontieres, 
along the Somme, we find deposits of Alousterian culture which 



Fig. 75. Excavation on the ‘hinh terrace’ at St, Acheul. known a- ihc atwirnnr Ctirrii'r'' 
Dupont and more recently as the carricre Bidtd showimr eii^ht "colonic layer-^ fnw the 
Upper Palaeolithic deposits of brick-earth at the top (q) down to the sub-Chellean 
yellow gravels (2) overlying the chalk terrace at the bottom. 

is generally characteristic of the cold climatic period but is here 
associated with a temperate fauna, including the hippopotamus, 
Alerck’s rhinoceros, and the straight-tusked elephant. Great 
geographic and climatic changes took place in the valley of the 
Somme during this long period of human evolution. The Pre- 
Chellean workers first established their industry on the middle 
and high terraces' at the time when the Somme was visited 
by the straight-tusked elephant and other much more primitive 
mammals of the warm Asiatic fauna. The earl\' Aiheulean 
camps on the same terraces were pitched in the gravels be- 
low layers of Toess’ which betoken an entire climatic change. 
The fourth glaciation passed by, and the Upper PaUeolithic flint 
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workers again returned and left the debris of their industr)' in 
the lavers of h)am which swept down the slopes of the \'alle\' 
from the surrounding hills. This succession will be studied more 
in detail in connection with the industry. 

As contrasted with the four or more Pre-Chellean stations 
alreadx' known, namelx', St. Acheul, Alontieres, Helin, Gray’s 
Thurrock, and possibly Abbeville and Piltdowip there are at 
least sixteen stations in western Europe which are characteristi- 
calh' Chellean. In addition to the sites named above, all of 
which show deposits of t\pical Chellean implements above the 
Pre-Chellean, we may note the important Chellean stations of 
San Isidro and Torralba in central Spain; Tilloux and ^Marignac 
in southwestern France; Creteil, Colombes, Bois Colombes, and 
Billancourt on the Seine, in the immediate vicinit}' of Paris; 
Cerg^' on the Oise ; the t}'pe station of Chelles on the Marne ; 
Abbeville on the northern bank of the Somme ; and the famous 
station of Kent's Hole, Devon, on the southwestern coast of Eng- 
land. Thus far no twpical Chellean station has been discovered 
in Portugal, Italy, Germany, or Austria, nor, indeed, in an\' part 
of central Europe. This leaves the original habitat of the tribes 
that brought the Chellean culture to western Europe still a mys- 
ter\' ; but, as already observed, the location of the stations favors 
the theor}' of a migration through northern Africa rather than 
through eastern Europe. 

Compared with the Pre-Chellean flint workers the Chellean 
artisans advanced both by the improvement of the older types of 
implements and by the invention of new ones.-^ As observed by 
Obermaier, the flint worker is still dependent on the chance shape 
of the shattered fragments of flint which he has not yet learned 
to shape symmetrically. In the experimental search after the 
most useful form of flint which could be grasped by the hand, the 
very characteristic Chellean coup de poing was evolved out of its 
Pre-(du*llean prototype. This imi)lement was made of an elon- 
gate nodule, either of ([uartzite or, preferably, of flint, and flaked 
by the hammer on both sides to a more or less almond shape; 
as a rule, the point and its adjacent edges are shaqxmed ; the 
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other end being rounded and blunted. Like most, if not all, 
of the Chellean implements, it was designed to be grasped by 
the bare hand and not furnished with a wooden haft or handle. 
It is not impossible that some of the pointed forms may have 
been wedged into a wooden handle, but there is no proof of it. 
In size the coup de poing varies from 4 to S inches in length, and 
examples have been found as large as 9^2 inches. That it served 
a variety of purposes is indicated by the existence of four well- 
defined, different forms : first, a primitive, almond-shaped form ; 
second, an ovaloid form; third, a disk form; and fourth, a pointed 
form resembling a lance-head. De Alortillet^® speaks of it as the 
only tool of the Chellean tribes, but in its various forms it served 
all the purposes of axe, saw, chisel, and awl, and was in truth a 
combination tool. Capitan^^ also holds that the coup de poing 
is not a single tool but is designed to meet many various needs. 
The primitive almond and ovaloid forms were designed for use 
along the edges, either for heav}’ hacking or for sawing ; the disk 
forms may have been used as axes or as sling-stones ; the more 
rounded forms w^ould serve as knives and scrapers ; while the 
pointed, lance-shaped forms might be used as daggers, both in 
war and in the chase. 

The Chellean flint workers also developed especially a num- 
ber of small, pointed forms from the accidentally shaped frag- 
ments of flint, showing both short and long points carefully flaked 
and chipped. Thus, out of the small types of the Pre-Chellcan 
there evolved a great \’ariety of tools adapted to domestic pur- 
poses, to war, and to the chase. 


Chellean Geogtlxphy in England and France 

The t}'pe station of the Chellean culture is somewhat east of 
the present town of Chelles. Here in Chellean times the broad 
floods of the ancient River iMarne were transporting great ([uanti- 
ties of sand and debris, products of the early pluvial periods of 
Third Interglacial times; and here, on the right bank, embedded in 
sands and gravels 24 feet thick, are found the typical Chellean 
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implements mingled with remains of the hii)pop()tamus, straight- 
tusked elephant, MerckV rhinoceros, giant l)eaver, hyiena, and 
man>^ members of the Asiatic forest and meadow fauna. 

The Hint-working stations at St. Acheiil were on bluffs from 
40 to So feet above the present level of the Somme. The Cheb 
lean and the following Acheulean industry was carried on here on 
a very extensive scale. In one year Rigollot collected as many as 
800 coups de poing from the ancient cjuarries ; near by are other 
quarries equally rich in material, and we may imagine that the 
products of the flint industry in this favorable locality were car- 
ried far and wide into other parts of the countrv. 

In the vicinity of Paris, and again at Arcy, in the valley of the 
Bievre, the workers of Chellean, Acheulean, and Alousterian flints 
sought in succession the old ri\Tr-gravcls belonging to the lower 
levels; these Tow terraces' are only 15 feet above the present 
height of the river and are still occasionally flooded by the high 
waters of the Seine, indicating that the Seine borders have not 
altered their levels. The animal life here was identical with that 
of the Somme and of the Thames and included the hippopotamus, 
Alerck's rhinoceros, and the straight-tusked elephant. 

Thus it would appear that, in regard to the river courses and 
the hills through wdiich the}' flowed, the topograph}' and land- 
scape of northern France and of southern Britain were everywhere 
the same as at the present time. The forests which clothed the 
hills Avere not greatly different from the present, except for the 
presence of a few trees of a warmer clime, nor was there anything 
strange or unfamiliar in the majorit}' of the animals that roamed 
through forest and meadow. The three chief archaic elements 
consisted in the presence of two very ancient races of men and 
their rude stage of culture, in the great forms of Asiatic and 
African life which mingled with the more familiar native Uq^es, 
and in the broad, continuous land surfaces which swept off un- 
broken to the west and southwest. 

For in those da}'s Euroi)e, though even then little more than 
a great peninsula, extended far beyond its present limits. Eng- 
land and Ireland were still part of the mainland, and great river*^ 
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llowed through the broad valleys that arc now the Irish Sea, the 
North Sea, and the English C'hannel— rivers that counted the 
Seine, the Thames, the Chironne, and e\'en the Rhine, as mere 
tributaries. The Strait of Gibraltar was then the Isthmus of 
Gibraltar— a narrow land bridge connecting Europe with Africa. 
The Alediterranean was then an inland lake, or rather tw'o inland 
lakes, for Italy and Sicily stretched out in a broad, irregular mass 
to join the northern coast of Africa, while Corsica and Sardinia 
formed a long peninsula extending from the Italian mainland and 
almost, if not cjuite, reaching to the African coast. 

The Thames Valley ix Chelleax Times 

The interpretation of the features of stratification in the 
valley of the Somme is especially interesting because it gives us 
a key to the understanding of a similar sequence of prehistoric 
events in the valley of the Thames. 

The station of Gray's Thurrock in this valley is barely 120 
miles distant from the Chellean station of Abbeville, in the vaL 
le\' of the Somme, and it is apparent that the old flint workers 
were freely passing across the broad intervening countrx' and in- 
terchanging their ideas and inventions. Thus it happened that 
Chellean implements identical with, or closely related to, tlie 
t\q)es of the Somme valley were being fashioned all over southern 
Britain from the Thames to the Ouse. The ancient Rivx^r Thames 
(Lyell,“^ Geikie“^) was then flowing over a bed of boulder-clays 
which had been deposited during the preceding glaciations. Its 
broad, swift stream was bringing down great deposits of ochreous 
gravels and of sands interstratified with loams and clays. It is 
these old true river-gravels which display their greatest thickness 
on the lowest levels of the Thames and which are largely made up 
of well-bedded and distinctly water-worn materials. On these 
low levels the flint workers sought their materials, and here they 
left behind them the archaic Chellean implements which are now 
found embedded in these older river-gravels, just as they occur in 
the gravels washed down over the three terraces of the Somme and 
the Marne. In the Thames this old gravel wash seems to have 
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been down-stream, whereas on the middle and upper terraces of 
the Somme the gravel wash came directly down the sides of the 
valley, except, perhaps, in very high floods. These deep beds of 
gravel, sand, and loam lie for the most part above the present 
overflow plain of the Thames, although in some places they de- 
scend below it; which proves that the main landscape of the 
Thames also, except for the changes of the flora and of animal 
life, was the same in Pre-Chellean and Chellean times as it is at 
present. Thus the Somme, the Thames, and the Seine had all 
worn their channels to the present or even to lower levels when 
the Pre-Chellean hunters appeared. Since Chellean times all 
three rivers have silted up their channels. 

The changes along the Thames which have since occurred arc 
in the superficial layers brought down from the sides of the valley 
which have softened the contours of the old terraces and have 
also entombed the later phases of the valley’s prehistory. 

Sections on the south bank at Ilford, Kent, and on the north 
bank at Cray’s Thurrock, Essex, confirm this view. At the 
latter station, in low-lying strata of brick-earth, loam, and gravel, 
such as would be formed by the silting up of the bottom of an 
old river channel, are found the remains of the straight-tusked 
elephant, broad-nosed rhinoceros, and hippopotamus. All the 
discoveries of recent years lead to the conclusion that the old flu- 
viatile gravels which contain these ancient mammals and flints 
arc restricted to the lower levels of the Thames valley, while the 
high level gravels and loams are of later date. Old Chellean flints 
also occur occasionally on the higher levels, but here it would seem 
that they have been washed down from the old land surfaces 
above, becaiuse they are found mingled with flints of the late 
Vcheulean and early Mousterian industry. 

Exglvxd IX Evrly PvLEOLiTiirr Times 

It is on the higher levels of the Thames, as of the Somme, and 
in the suiierficia! (U‘po^its tovering the side^ of the willey that we 
read the story of the '^ul)^erpient Paheolithit' culture^ and of an 
early warm temperate climate being followed by a cold climate 
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with frozen subsoil belonging to the fourth glaciation and the 
contemporary IMousterian flint industry. The Palaeolithic his- 
tory of the Thanies^*^ has not yet been fully interpreted, but it 
would appear that the relics of the old stations of Kent and Nor- 
folk will yield all the forms of Chellean and Acheulean imple- 
ments, and probably also those of the Alousterian which have 
been discovered in the valley of the Somme, thus proving that 
the Lower Palaeolithic races of this region pursued the same cul- 
ture development as the neighboring tribes of France and Bel- 
gium, as well as those of Spain, up to the close of middle Acheulean 
times. 

A similar sequence of events appears to be indicated at Hoxne, 
Suffolk, where archaic pakeoliths were discovered as far back as 
1797. This discovery was neglected for upward of sixty years, 
until in 1859 these flints were re-examined by Prestwich and 
Evans after their visit to the stations of the Somme (Geikie,^^ 
Avebury"” j. This site was in the hollow of a surface of boulder- 
clay, overlain by the deposit of a fresh- water stream ; in the bed 
of its narrow channel, besides flint implements of earh' Acheulean 
t\pe, abundant plant remains were found which give us an inter- 
esting \'ision of the flora of the time. 

These plants are decidedly characteristic of a temperate cli- 
mate, including such trees as the oak, yew, and fir, and mostly of 
s{)ecies which are still found in the forests of the same region. 
This life gave place, as indicated in plant deposits of a higher 
level, to an arctic flora, probably corresponding with the tundra 
climate of iNL^usterian times, the period of the fourth glaciation. 
Above these are found again layers of plants and of mollusks 
which point to the return of a temperate climate. 

Sprkad of thk Acheuleax Industry 

It is noteworthy that not a single Tiver-drift,’ Pre-Chellean 
or Ghellean, station has been found in Germany or Switzerland, 
or, in fact, in all central Euro])e in the region lying between the 
Alpine and Scandinavian glaciers. Either this region was un- 
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favorable to human habitation or the remains of the stati<uis 
have been buried or washed away. 

It is significant that the earliest proof of human migration into 
this region, whether from the east or from the west we do not 
certainly know, is coincident with the dry climate of Acheulean 
times. The ‘loess’ conditions of climate seem to be coincident 
vvith the earliest Acheulean stations in Germany, such as Sablon. 
‘Loess’ deposition is by no means a proof of a cold climate but 
rather of an arid one, especially in regions where areas of finely 
eroded soil were liable to be raised by the wind ; sucL areas were 
found over the whole recently glaciated country north of the Aljis 
and south of the Scandinavian peninsula. 

The PaUeolithic discovery sites of Ciermany are principally 
grouped in three regions*"'^ as follows : 

To the south, along the lieadicaters of the Rhine and the 
Danube, among the limestones of Swabia and the Jura were 
formed the caverns sought by early Alousterian man. To the 
west of these were many older stations in the Toess’ deposits of 
the upper Rhine, between the mountain ridges of the Vosges and 
the Black Forest, and still nearer the sources of the Rhine, ex- 
tending over the border into Switzerland, are a number of famous 
cave sites in the valleys cut by the Rhine and its tributaries 
through the white Jurassic limestone. To the west is the group 
of the middle Rhine and of Westphalia, which includes the open 
Acheulean camps in the Toess’ deposits above the river and a 
number of cavern stations. To the north is the scattered group 
of stations, both of Acheulean and Mousterian times, of north 
Germanw Here the sites are few and far between. The open- 
count rc' camps were established chiefly in the valley id the Ilm 
and near the caves of the Harz Mountains, in the neighborhood 
of Gera. No discoveries of certain date or unquestioned authen- 
ticitv are re])orted from eastern Germany. 

Along the upper Rhine the flint workers of Acheulean times 
established their ancient camps mostl}' in the open on the broad 
sheets of the Tower loess,' which, constantly drifted by the 
wind, C(n'ered and preserved the stations. These stations are 
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widely scattered, but the\' were frequented from earliest Acheu- 
lean times, and the region was re\isited to the ver}' close of the 
Upper Pakeolithic. 

Early in Acheulean times the imj)ortant doess' station of 
Achenheim was established. This is a most famous locality and 
is of especial importance because it is the onh' station in (Ger- 
many which was continuous!}^ frequented from late Acheulean 
times throughout the Lower Pakeolithic and into the beginning of 
the Upper Pakeolithic ; here the ‘older loess’ of the Third Inter- 
glacial Stage yields a typical Acheulean industr\\ 

Thus far the region of the middle Rhine and of Westphalia 
has not shown any evidence of Acheulean culture. The north 
German stations, however, were entered in Acheulean times, and 
the principal open stations of this region lie along the valley of 
the Ilm. Here, at Taubach, Ehringsdorf, and Weimar, we find 
implements of typical Acheulean form belonging to the early 
warm temperate Acheulean period. The stations of the Ilm val- 
ley southwest of Leipsic are also of great importance because of 
the rich record which they contain of the warm temperate animal 
life of early Acheulean times ; the flint culture is t}q)ically Acheu- 
lean, and the climatic conditions are read both in the travertines 
and in the subsequent deposits of the Tower loess,’ which be- 
long to the cold dry period of late Acheulean times. Here lin- 
gered the straight-tusked elephant and Merck’s rhinoceros, con- 
temporary ^\flth the workers of the Acheulean flints. 

It will be observed that in Germany the early Acheulean was 
a warm period which in certain regions was also arid and subject 
to great dust-storms. At this time the camps were for the most 
part in the open countr\\ In the late period, also arid and sub- 
ject to high winds but with a cooler climate, the flint workers 
continued to frequent the open Acheulean stations in the Toess.’ 
If there were shelter and cavern stations in this regi(.)n, they ha\’e 
not as vet been discovered. This would appear to indicate that 
the climate had not yet become severe. 

Similar testimony is found in the great scarcity of cavern and 
shelter stations in Acheulean times in every part of western Eu- 
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rope ; yet occasionally the tribes repaired to the vicinity of shch 
tering cliffs, as along the \"ezere. In some scattered localities 
they sought the caverns, as at Krajnna, in Croatia, at Spy, on 
the Aleuse in Belgium, and at Castillo, in northern Spain. These 
rare exceptions to the open camps Avould tend to prove that the 
caverns were sought rather for protection from enemies and as 
rain shelters than as retreats from a bitter-cold climate. 

In the valley of the Beune, a small tributary of the ATzctc, 
in Dordogne, we find a true Acheulean station quite close to the 
river shore. This proves that in Acheulean times this valley 
was already deepened to the same degree as it is to-day. In the 
valley of the Somme the Acheulean culture stretches from the 
^highest terrace’ down below the present level of the river, 
which has made for itself a new high channel. The fact that two 
Acheulean stations are found on the upper Garonne, high above 
the present water-level, is of little significance, as at that time 
the water-le\Tl was also high. 

In general the Acheulean flint workers preferred the open 
stations throughout all Acheulean times, and their camps are 
found on the open plateaus between the rivers or on the \'arious 
'terrace' levels, as on the higher, middle, and lower Terraces’ 
of the Somme at St. Acheul, or again close along the borders of 
the rivers and streams, as in the Dordogne region. 

Even during the early Acheulean stage a dry climate had 
begun to prevail in certain parts of German}'. Near Aletz is 
the older loess station of Sablon, which was occupied in early 
xAcheulean times, indicating a warm period of arid climate fa- 
vorable to the transportation of the wind-blown Toess’; doubt- 
less, this fine dust at times filled the entire atmosphere and ob- 
scured the sun, as is the case to-day on the high steppes and 
deserts of eastern Asia. 

An exception to the open-country life preferred bv the Acheu- 
lean flint workers is found in the great grotto* of Castillo, near 
Puente \ icc^go, in the Province of Santander, northern Spain. 

‘'The author w.u. thruu-h this station by Doctor Hugo Obermaier in the 

summtT oi loij. 
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The deposits which hlled this grotto to a thickness of 45 feet 
from the floor to the roof were explored by Obermaier, who found 
them divided into thirteen layers, covering eleven periods of 
industr\' and presenting the most wonderful ei)itome of the pre- 






Fig. 7S Entrance rwhite cro^^i to the ixreat irrr.ttu of Castillo in northern Spain Thi^ 
grotto was frequented by the Men of the (Jld Stone A"e from hcidean to A/dlian times, 
an arehieologic 5e<fuence sLirpa:?^e(l only by that of the open (.amps alone: the terrace-? of 
the Somme. Photograph from Obermaier. 

history of western Europe from Acheulean times to the Age of 
Bronze, in Spain (Fig, jq). 

As early as 190S, Breuib*^^ discovered in the interior of the 
cave back of the grotto some quartzites worked into Acheulean 
tjTcs, proving that the cavern was entered in Acheulean times. 
Obermaier,*^'" in the course of three years' work, has found that 
the floor of the grotto was possibly used as a flint-making station 
in Acheulean and, possibly, in Uhellean times. The culture sec- 
tion which he has revealed here under the direction of the In- 
stitiit dc Palivutoloj^ic Jnimainc can be comjnired only with that 
which Commont has found on the ‘terraces' of the Somme at 
St. Acheul, The difference is that in the shelter of the Castillo 
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grotto the climate is recorded only through 
the changing forms of animal life which 
are mingled around the fire-hearths and 
with the flints in the ascending levels. 

(13') Eneolithic Age. Smail, triangular dagger 
in copper. 

Azilian. Flint industry— Age of the Stag, 
(ii) Upper ^lagdalenian. Artistic engravings 
on stag-horn. 

(10) Lower Magdalenian. Flints and fine en- 
gravings on hone. Reindeer baton. 

(9) Archaic Solutrean. Fcitillcs dc lan}ia\ re- 
touched on one side only. 

(S, 7, 0) Upper Aurignacian in three layers. 
Remains of the reindeer and burins. 

(5) Lower Aurignacian. Implernents of stone 
and bone. Remains of an infant. 

(4) Upper ]\Iousterian. Rich in small imple- 
ments and large tools of quartzite. 
Merck's rhinoceros very abundant. 

(]) Typical Mousterian flints and quartzites. 
Merck's rhinoceros. 

(2) Early ^lousterian industry. Bones of 
cave-bear and ^lerck’s rhinoceros. 

(i) Acheulean flints. 

The entrance to this grotto is on the 
side of a high hill overlooking the vallev 
and might easih' have been barricaded 
against attack. In early Acheulean times, 
when the flint workers were on the \'erv 
floor of the grotto ^ the lower entrance of 
the cavern was still open, leading far into 
the heart of the mountain. The succes- 
sive accumulations of debris, cave loam, 
fire-stones, bones, and innumerable flints, 
together with great blocks falling over the 
entrance of the cavern, readied a height 


ol 45 leet, so that during the Lpper Pakeolithic only the upf)er 
entrance to the cavern was used by the artists of Alagdalenian 
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times. The subsecjuent Aziliaii and Eneolilhic cultures were 
crowded under the \’er\' roof of the grotto at the sides. 

This station, repaired to and then abandoned by tribe after 
tribe over a period estimated at present as not less than 50,000 
years, is a monumental volume of prehistory, read and interj)reted 
b}' the archaeologist almost as clearh' as if the whole record were 
in writing. 

The first positive ecidences of the use of fire are the layers 
of charred wood and bones frecpiently found in the industrial 
deposits of earh^ Acheulean times. 

Geographic axd Climatic Changes 

During the early period of development of the Acheulean 
industry, the geography, the climate, and the plant and animal 
life continued to present exactl\' the same aspect as during Chel- 
lean times. The mammals which we find in Thuringia in the 
lower travertines of the valley of the Ilm, at Taubach, near Wei- 
mar, and at Ehringsdorf, mingled with flints of early Acheulean 
industr}', are of the same species as those found in the valley of 
the Somme mingled with the implements of the Chellean indu>- 
try. The southern mammoth occurs at Taubach, and we find 
the straight-tusked elephant (E. antiqiius), Werck’s rhinoceros, 
the hippopotamus, the lion, and the hyaena representing the an- 
cient African- Asiatic migrants, while the north European and 
Asiatic life is represented by the giant deer, roe-deer, wild goat, 
brown bear, wolf, badger, marten, otter, beaver, meadow ham- 
ster, and shrew. Grazing in the meadows were the aurochs, or 
wild ox, and the wisent, or bison. There wa^ one varied}* of horst , 
probably of the forest type. Thus, the fauna as a whole contain'^ 
six Asiatic types, or eight if we include the bison and wild cattle. 
Of the forest life there are nine species, including the wild boar 
{Siis scroja ferns) not mentioned above. 

The layers of travertine are indicative of very im[>ortant 
geographical changes which were occurring in central and southern 
Ehirope in the middle j)eriod of Third Interglacial times. The 
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travertines of the 11m and of other parts of central Clermany were 
due to wide-spread volcanic disturbances and erui)ti()ns, accom- 
panied by the deposition of travertines, g\'i)sums, and tufas. 
To this volcanic disturbance in central France is attributed the 
deposition of the tiif dc La Cdle-sons-Mon'ty near Paris, which 
records the warm temperate climate of early Acheulean times as 
well as the somewhat cooler succeeding climate of late Acheulean 
times. This uplift in the centre of Germany and France appar- 
ently left the region between France and Great Britain undis- 
turbed, because there is evidence of continued free migration of 
the tribes and of the Acheulean cultures ; but there appears to 
have been a wide-spread subsidence of the coasts of southern 
Europe by which the islands of the Mediterranean became iso- 
lated from the mainland, and the migrating routes between 
Europe and Africa across the central ^lediterranean region were 
cut off. Thus, Italy, Sicily, and Sardinia were separated from the 
mainland after having received a large contingent of mammalian 
life from the continents both to the north and to the south. 
WTiile descendants of the African and Asiatic mammals, as well 
as of the northerly European forest and meadow t\'pes, survive 
on these islands, there is, thus far, no indication that the\' were 
invaded by hunters carrying the implements of the Acheulean 
culture, although these Acheulean flint workers ranged over all 
parts of the Italian peninsula (Fig. 8o), as indicated by the dis- 
covery of nine stations. 


Distribution of Acheulean Stations 

The Acheulean stations are Mdely distributed along the 
Seine, Alarne, and Somme in northern France, where flint is 
abundant and well adapted for fine workmanship. In central 
and southern France, where large flints are scarce, the Acheulean 
tribes were forced to use quartz, which fashions into clumsier 
forms. In the north the Acheulean workers continued on the 
old ( hellean sites at Chelles, St. Acheul, Abbe\Tlle, and Helin. 
In late Acheulean times were established the new stations of 
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Wolvercote on the Thames, near Oxford, and of Eevallois on the 
Seine, near Paris, both famous for their 'Eevallois' flint knives 
or blades. X’ear Le^'allois is the late Acheulean station of Mlle- 
juif, south of Paris, where the flints are buried in drifts of loess. 
In Normandy are the important stations of Frileuse, Bleville, 



Pi*'. So. Di^t riljution f)f the pririLipal Acheulean indiwlrial stati^'n;? in western lAinipc. 


and La Alare-aux-Clercs, which give the whole Acheulean de\x'E 
opment, both early and late. On a small tributary valley of the 
\Tzere, in Dordogne, in late Acheulean times there was estab- 
lished the station of La Alicoque, which giws its name to a num 
ber of miniature flints of distinctive form which were first found 
there and are known as the Ty])e of La Miioque.' Other sta- 
tions, siu'h as ( 'omln^-C \i]>elle, also shou examples of ^hi^ 'minia- 
ture' Acheulean workmanship. 

Altogether, over thirty Acheulean >tations have been found in 
France, two — Castillo and San Didro in northern and central 
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Spain, the single station of Furninha in Portugal, over eight in 
Germany, three in Austria, and three in Russian Poland. Espe- 
cialK' remarkable is the wide distribution of this culture all over 
Itah', where explorations by no means exhaustive ha\'e resulted 
in the discover}' of at least nine or ten very prolific stations ex- 
tending from Goccianello in the north to Capri in the south, but 
not into Sicily as far as is at present known. Thus all of wv^stern 



Fig. St. Late Arhculean station of La Aliroque. in Donlc^irne where miniature flinV of 
dLtinetive late Aeheulean form are found. Photogra[)h i)y X. C. XeLon. 


Europe, excepting the area covered by the Scandinavian ice- 
fields on the north and by the .Alpine ice-fields on the south, was 
penetrated by the workers of Aeheulean flints, probably members, 
for the most part, of the Neanderthal race. 

The general uniformity of Aeheulean worknianshi]> in all parts 
of western Europe is an indication that these Neanderthaloid 
tribes were more or less migratory and that the inventions of new 
and useful implements, such as the lance-pointed coup de poing 
of Ea Alicoque and the flint-flakes of Le\^allois, which probabl\' 
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originated at an especial centre, or perhaps even in the inventive 
mind of a single workman, became widely distributed and highly 
distinctive of certain periods. The development of the imple- 
ments in different regions is so uniform as to prove that the evo- 
lution of the early Pakcolithic cultures extended all over western 
Europe and that the various types or stages were essentially 
contemporary. 

Forms of Acheuleax Implemexts 

There is a close sequence between the coup dc ]ioing of the 
Chellean workers and its dcA’elopment into the finer and more 



I'KE S2. Tllu'^tratiiii: the methor] of ‘flahlntr* flint imnlcmenl- by <lire< t or 
indirect blow with a hammcr-stiMic. 


symmetrical forms of the Acheulean. The latter, according to 
Obermaier;’*’ is distinguished by the flaking of the entire surface, 
by the far more skilful fashioning, and b}' the realh^ symmetrical 
almond form which is attained by retoucluing l)oth the surface 
and the edges. This more refined retout'h becomes the means 
of producing symmetrical instrumenl>, witli >traight, convex, or 
concave cutting edges, a^^ well as liner and lighter tools. 

The early Arhcidcan industry belonged to a warm temperate 
climatic period and directly succeeds the Chellean, as shown in 
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a most perfect manner in the quarries of the type station of St 
Acheul on the Somme. In these earlier strata the ])re\'ailing 
forms of coup de poing are the 'pointed oval’ and the ‘lance- 
pointed/ the latter showing very simple chipping, a broad point, 
and a thick base. The oval coups de poing are smaller than the 
Chellean tools of the same kind, carefully fashioned on all sides 
and round the base, and very symmetrical; there are four dis- 
tinct varieties of these ; the almond type, oval almond-shaped, 
elongate oval, and sub triangular— the latter evolving into the 



Fig. 83. Ilkistratintr the method of V^hippinj;’ flint imj)]cmcnt> by pressure 
with a bone or wocxlen implement, to produi c the finer 
re touch of the surfaces and edges. 

finely modelled t}j)c of late Acheulean times. It may have 
been from these oval t\pes that the disc form was finallv 
evolved. 

There is wide difference of opinion regarding the use of these 
thin ovaloid, triangular, and disc forms. Obermaier considers 
that they may have been clamped in wood, or furnished with a 
shaft, thus forming a spear head. Another suggestion is that 
they were used with a leather guard to protect the hand ; and 
there is no doubt that in either case they would have served as 
etfecti\'e weapons in chase or war. Another view is that of Com- 
montd' who ])elieves that not a single implement down to the 
\ er\ end of Acheulean times can be regarded as a weapon of war ; 
this author maintains that many of these implements, including 
those dressed on both edges, were still in various ways grasped 
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by the hand, although they do not present the firm, blunted grij) 
of the ancient coups de poing. 

W e also note the development of a type of coup de poing, with 
cutting blade fashioned straight across the end : this primitive 


Core 



rUko 


Fig. 84. ^Tethofl of pnxlin. int!: tliu loniz and the central rorr of flint by 
sharp blu\\:3 at the indicated point of pen u^>ion. After R. R. Sthmidt. 

In this tartC a series of tlakes have Ixx-n eut off the entire periphery of the 
core. The primitive use of the hake begins in the Pre-Chellean. 

chisel or adze-shaped tool may have been used as a chopper, or 
as an axe, in fashioning wooden tools. 

In the lance-pointed coup de poing of narrow, elongate shape, 
the flaking is very simple and the edges are continued into the 
short base, generally very thick, and often showing ])art of the 
original crust of the flint nodule, which is well ada[)ted for the grij) 
of the hand. This implement, which serves the original idea of 
the coup dc poing, develops into the round-pointed and lance- 
pointed forms. There is no ciuestion that, whether in industrial 
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use, ill war, or in the chase, these implements were held only 1)\' 
the hand. 

The small imi)lements of the earl\' Aeheiilean ine luded a threat 
variet}' of designs developing out of the lar more i)rimitive tixds 

of Chellean and Pre-Chellean 
times, namely, the planing tool, 
the scraper, the borer, and the 
knife. Each of these tyj)es de- 
velops its own variety, often 
fashioned with great care, prim- 
itive blades, straight-edged cut- 
ting tools, with the back rounded 
or blunted for the grip of the 
fingers, scrapers with straight 
or curved edges, and per^oirs or 
borers. The scraping and plan- 
ing tools, doubtless used for the 
dressing of hides, are now more 
carefully fashioned. We also 
observe the racloir and the 
scraper finished to a ])oint 
which is the {)recursor of the 
graving tool of the Ui)i)er Pala*- 
olithicd^ 

Characteristic of this stage 
is the s\'stematic use of large 
Tlakes’ or outlying pieces of 
flint struck off from the core, which were used as scrapers or 
planes, or developed into small 'haches,' or coups de poing. 

The core or centre of the flint nodule still constitutes the ma 
terial out of which the large t\g)ical implements are fashioned ; 
but the jJake begins to lend itself to a great variety of forms, 
as witnessed in the e\'olution of the Le\’allois knives of the 
L^I)per Acheulean and the highl}' varied flake implements of the 
Alousterian and Aurignacian industries. 

The 'pointe,’ or ])oint, is a special implement chipped out 


IXDUblRIAL. 

Coup lie poiui^. 

Ovaloid. 

Double-edged. 

Subtriangular. 

Straight cutting blade across 
the end. 

Disc-shaped. 

Triangular — very thin and flat 


Hachette, 

Grattoir, 

Racloir, 

Per^enr, 

Couteau, 


chopper, 
planing tool, 
scraper, 
drill, borer, 
knife. 


‘Pointe’ (Levalloi^ blade). 
^Pointe,' point — oval and 

chisel-shaped. 

War and CirA>r. 

Coup de poini^. 

Of 1)0 in ted and lance-pointed 
ty{)es. 

Pierre de jet, throwing stone. 
Couteau, knife. 

^Pointe,' dart and spear 

heads. 
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of a short, sharply convex flake, taking the form of a blunt dart 
or spear head, pointed at one end and oval or flat at the other. 



I'lG S;;. Lartrc, typical Achculean implements, chietly de>( ribcul as roup^ th' poiu:^. after 
(ie ^[ortillet. ('>ne-<iiuu-ter actual size, t.)ne of these {411 -hows at one end a {)art of the 
crust of the flint nodule left inta. t to afford a smooth. Arm tirip to the hand. 
Another 43) show- a part f)f the t ru^t remaining alonu the left -ide. for the same 
purpose. Two of the ( oup- de [loin^ '47 i^tid 4S' -h*c\. ihe one a doubh-('iirved, 
the other a straij^bt. lateral edue. Another coup de pninu 40' from a submarine 
deposit near the shore at Havre is partly covered by acorn -hells. 


Late Achetleax Citmate 

The Achculean industry continued over a very long period, 
and b>- the time the late Acheuloan culture stage liad been reached 
a decided change of climatt' ensued in western ifurope. Along the 
borders of the Ibanube and of the Rhine, in the valk'v of the 
Somme, anti e\'en in central and southern Iratiee there are indi- 
cations of a cool dr}- continental climate, similar to that which 
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is now found on the southern steppes of Russia, in the Ural 
Mountains, and in the vicinity of the Caspian Sea. Indications 
of this climate ha\'e been mentioned above, as seen in the plant 
life in the tuj dc La Cdh'-soiis~Mord, near Paris, where there aie 
evidences that trees of a cool temperate climate took the j^lace 
of the warm temperate forests of early Acheulean times. 

That the climate should be considered as cool and arid rathei 
than comparable with the bitter-cold climate of the 'upj)er loess’ 
jx'riod, when a true steppe fauna entered Europe for the first 
time, is further indicated by the fact that late Acheulean imple- 
nients are more frequently found in the centre and north of 
France than in the south. 

To the far north, before the close of Acheulean times, the 
Scandinavian ice-fields had again begun to advance southward ; 
the region bordering the glaciers was cold and moist and favored 
the migration from the tundra regions of the woolly mammoth 
and woolly rhinoceros to the locality still frequented by the 
Acheulean flint workers, for it is said that Acheulean flints are 
occasionally associated even with the remains of these tundra 
mammals. At the very same time the Acheulean flint workers 
along the Somme may have enjoyed a more genial climate. 

It is only through this interpretation of the various climatic 
and life zones in western Europe that we can explain the sur\I\'al 
on the River Somme, or return to this river from the south, of 
a warm temperate fauna, hippopotami, rhinoceroses, and ele- 
phants, in the Mousterian period, which is even subsequent to 
the close of Acheulean times. 

The \'alleys of the two great river-systems of southwestern 
France, the Dordogne draining the central plateau, and the 
Garonne draining the eastern Pyrenees, were now sought by the 
Acheulean flint workers. I he valley of the Vezere; a northern 
tributarx* of the Dordogne, cuts through a broad plateau of lime- 
stone in which the streams hax'e h()now'ed out deep beds with 
xertical sides. Here the landscape c)f late Acheulean times bore 
the j^ame general aspect as at present.’^'’ Exadences of a change 
of climate are obserxxd ex’en in the sheltered x'allex's where the 
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flint workers were seekinjj; the wanner and sunnier river-slopes. 
The river channels were the same as the\' are to-day, and the 
C[uarries of the earl\' Acheulean flint workers are found cjuite 
close to the streams; but as the period progressed they moved uj) 
nearer to the cliffs and shelters. Here, too, there is evidence 
that a dry continental climate prevailed. On the upper levels of 



Fig. S6. “Valleys of the two ^reat river-systems of southwestern Franre, the Dordogne 
draining the central plateau and the Garonne draining the eastern 
Pyrenees." After Harle. 


the old plateaus of Dordogne we still find the Qucrcus ilex occur- 
ring cj^uite frequenth', a tree which belongs to relatix'ely dr\- regions 
and which in southern Russia is reckoned with the flora of the 
steppes. Yet the greater aridity toward the close of the Acheu- 
lean stage was probabl_\- not such as to ])revent the growth of 
forests along the borders of the streams. Thus, in the mammalian 
life of the period there was, perhaps, a division Ix-tween the more 
hardv forms which freejuented the dry plateaus abo\-e and the 
forcst-loN'ing and less hardy forms which frequented the river- 
valleys. 

The most convincing proof of an arid climate in the north of 
France with prevailing high westerly winds is found in the layers 
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of 'loess' which occur on ihe ‘terraces' of the Somme, the Seine, 
the Rhine, and the Danube. These 'lower loess layers of Ihird 
Interglacial times fre(|uently contain implements of the late 
Acheulean industry. Thus, at Mllejuif, S(Kith of Paris, late 



Fig S7. ‘‘The vallev of the Vezeve, a northern tributary of the Dordoeine, cuts throujth 
a bruad pLiloau of linu'-tone lu which tlu- -LrtMrU'- ha\c ho]lo’\(d t)Ut dct^ji lH'd> with 
Vertical -idt",' favorable to the formation of tav'ern^, L'-n)tto-. ami -•heltef'^. “Ih're th.e 
land't ajie of late A' lieuiean time- bore the same iLeneral a-[)ec t at jire-eiit.” Photo- 
graph by X. C. Xel-on. 

Acheulean implements are found embedded in drifts of doess.’ 
In the \ alle\' of the Somme, flints of the middle Acheulean stage 
are also found in the loess ancien and diver-drift/ In the tuf 
de La Cellc-soiis-Moret the layer of 'loess ’ immediately over- 
lies the tufa layer containing late Acheulean implements and 
proofs of a cooler climate. 

Among the most famous of the doess' stations of late Acheu- 
lean times is that of Achenheim on the upper Rhine, west of Stras- 
burg. Here the ‘older loess' contains a typical Acheulean culture. 
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With this prolonged epoch of cooler temperature the hippo- 
potamus and the southern mammoth retreated to the warmer 
portions of southern Europe, and their remains are no longer 
found associated with the late Acheulean flints. The more hardy 
straight-tusked elephant and Merck’s rhinoceros still continued 
in the north, apparently well adapted to sustain a very consider- 
able fall in temperature. 

Forms of Late Acheulean Implements 

The coups de poing of the late Acheulean exhibit a great ad- 
vance upon the Chellean, being fashioned into dagger or lance 
forms, with all the edges carefully chipped. The ovaloid imple- 
ments of late Acheulean times are often worked into fine and 
sharp blades, which may have been used like butcher-knives for 
dismembering the carcasses of game and for cutting up the pelts, 
while the fine almond and disc shapes ma\' have been used as 
scrapers to cut off the tissues of the inner surfaces of the hides, 
which were finally dressed by the grattoir, or flint planing tool. 
In brief, the coup de poing reaches its acme of development in late 
Acheulean times, both in the fineness of flaking and retouching 
and in its symmetry of form. The use of large flakes of flint and 
the retouching both of the borders and of the extremities of these 
flakes shows a constantly improWng technique. It is in the thin, 
flat, triangular blades and in the lance-pointed forms that the 
coup de poing reaches its culmination ; but wc still observe 
the development of the oval or almond-shaped forms and of the 
flattened discs. The implements of this time reach their greatest 
perfection in the north of France, where flint is so abundant. 

The late Acheulean is further distinguished b}’ an advance in 
all the finer and smaller implements and tools. The knives are 
now very fine and perfect, although they retain the broad, thick 
form of the original flint fragment and seldom attain the sym- 
metrical shape which characterizes the blades of the Upper Palae- 
olithic.^^ The ^points’ are also of finer technique, with their edges 
converging from a broad base to a well-formed point. It is 
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generally assumed that these were held m the bare hand, but 
it is quite as probable that they were attached to wooden shalts 
and used as dart or spear heads. By far the most numerous 
as well as the most varied of the smaller tools were the racloirs, 



Fig. 8S. Varied shapes of the Acheulean flints described as coups dr poinc^, intludin" 
some ‘miniature’ h^rms. after de MortiUet. The oval, the f)ointe<l, the almuml, the 
triangular, the disc -shaped. The late Acheulean is (li 5 lm^aii''he{l by an advamc in 
all the finer and smaller implements, tools, and weapon^; yet the finest uork of 
Acheulean times appears thick and clumsy when contrasted with the best Sulutrean 
work of the Upper PaLeolithic. One-quarter actual size. 


or scrapers, which were developed, doubtless, b\- the increasing 
use of skins for clothing as a protection against the somewhat 
more rigorous climate of late Acheulean times. Probably the 
women of the tribe were employed in dressing hides b\- means 
of these scrapers, which were either flat and broad with crescent- 
shaped edges, flat and narrow, or double-edged with rounded 
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ends. The dex'eloj^ment of other fine tools — borers, small discs, 
triangular and ovaloid shapes, miniature coups de poing, and 
many varied forms besides— is best witnessed in the station of 
La Micoque, close to the junction of the XT^zere with the Dor- 
dogne. These miniature implements may well have been used 
in the final dressing of skins for clothing, in the chase of smaller 
kinds of game, or at feasts for splitting marrow-bones. 

Xo bone implements whatever have been found even with 



I'k;. Sq, The rhrf-d'a^uvrr of the At heulean indu'^tn' the Lcvalloi^ flake, 
which may have evolved from the Lir^e tlake> of ('hellean 
times After Whjrthingtou Smith. 

these late xAcheulean flints, but it is important to observe that the 
majority of these stations are open and exposed to the weather 
and that bone implements would not be preserved here as they 
would in the sheltered grottos and caverns to which the flint 
workers repaired in the Memsterian and succeeding times. 

As regards the finish of these flint implements, it is important 
to note that it is fine onl\' b\' comparison with the crude work of 
the earlv Acheulean or the still coarser types of Chellean times 
and that the very finest work of Acheulean times appears thick 
and clumsy when contrasted with the Unw work of the Upiier 
Pakeolithic. 

The chi'i-trivircrr of the late Acheulean industry is the Levallois 
flake, first found at Lewillois-Perret, near Pari^. which de Mor- 
tillet believed to be fashioned out of a divided coup de poing 
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with a flat under-side, but which may have been evolved from 
the very large primitive flakes of Pre-Chellean date. These 
flakes date back earlier than the Chellean coup de poing but con- 
tinued in use after its invention and may have been greatly 
perfected into the Levallois type. This t\pe of 'couteau’ is a 
large, wide, thin flake of fairly symmetrical shape, with a fiat 
back formed by the original smooth surface of the flake. These 
implements are pointed, oval, or sharply rectangular in form and 
present the most characteristic tool of the closing stage of the 
Acheulean industry. 

It is most interesting at this point to observe the two modes 
of evolution which seem to pervade all nature : first, the gradual 
perfection and modification in size and proportion of a certain 
older form ; second, the sudden change or mutation into a new 
form, which in turn enters the stage of gradual improvement. 

The late Acheulean is seen to present the climax of a gradual 
and unbroken development from the early Chellean industries 
and ideas; and to our mind this is strongly suggestive of a corre- 
sponding evolution of manual skill and mental development in 
the workmen themselves, who may have been partly of Pre- 
Neanderthaloid race. 

The next industrial stage, namely, the Mousterian, which cer- 
tainly presents the closing workmanship of the Neanderthal race, 
shows a marked retrogression of technique in contrast to the 
stead}' progression which we have observed up to this time. We 
have, in fact, witnessed a number of successive stages of progres- 
sion, which are to be followed in the Mousterian bv a stage of 
retrogression. Such a retrogression in industrial development 
may for certain known or unknown reasons occur in the same 
race. It is a noteworthy parallel that in the Upper Palaeolithic, 
where the Solutrean culture represents the climax and perfection 
of flint W(^rking, the succeeding ^lagdalenian shows marked 
retrogression in the technic pie of tiint retouch. 
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The Krapixa Neaxderthm.oids 

In northern Croatia, near the small town of Krapina, in the 
valley of the Krapinica River, is the now famous cavern of Kra- 
pina, where in 1899 was made the fourth discovery of the remains 
of men of the Neanderthaloid race in western Euri)pe, tweh'e 



Fig. 00. The of Krapina, overlookint^ the valley of the Krajhnica River, near 

Krapina, Croatia, in Austria-Hungary. After Kraenier. 


years after the discovery of the men of Spy, in Belgium, and 
forty-three years after the discover}' of the man of Neanderthal. 
Even now opinion is diWded as to the age of the human remains 
found in this cavern. The discoverer, Professor (iorjanovic- 
Kramberger of Agram considered that the stone implements and 
chips were of iMousterian age, and Breuil still refers them to the 
early, or so-called warm, Mousterian period ; this opinion is 
shared by Dechelette. Schmidt, howen’er. regards Krapina as a 
true Acheulean station, lacking in some of the t}'|:)ical implements, 
and of the same age as the 'loess' station of Ehringsdorf. 
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The mammals found in the cavern certainl\- beh)ng to the 
very late Acheulean period and include Merck's rhinoceros, the 
cave-bear, the urus, a species of horse, the giant deer ( .1/ c^-i/ccrei), 
the beaver, and the marmot [Arctomys niannotla). 

The cavern was originally washed out by the river, but now 
it is 82 feet above the present water-le\‘el. MTien found it was 
completely filled with sand and gravel deposits, weathered frag- 
ments from the roof and walls, and loose stones and bouldersd- 
Enclosed in this mass, in separate strata which are perfectly 



Fig. qi. Cross-section of the valley traversed by the Krapini('a River showing the lo< a- 
tion of the grotto known as the Krapina ret e^s^ on the bank to 
the left. Drawn by C. A. ReetL. 


distinguishable, there lay, variously distributed through the 
different layers, thousands of animal bones, mingled with hun- 
dreds of human bones, and hundreds of stone implements and 
chips. 

During the years 1899-1905 Gorjanovic-Kramberger made a 
thorough exploration of the contents of this cavern, and published 
a complete account of his researches in 1906.^'^ There were about 
three hundred pieces of human bones, among them many small 
fragments, also many sizable pieces of skull and several entire 
limb bones perfectly preserved. The bones are of a strongly 
characterized t\pe, and the lower jaws, face bones, bones of the 
thigh and arm, the teeth, and the bones of many children establish 
the Krapina race as belonging unquestionably in the same group 
with that of Xeanderthal and of Spy. 
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The skull of the Krapina man (Fig. 93) is somewhat broader 
or more brachycephalic than that of any other members of the 
Neanderthal race. In general, the race is somewhat dwarfed, of 
broader head form and with less prominent supraorbital processes. 
The species is unquestionably Homo neandcrthalensis. of which 



Fig. 92, Detail the interior content'^ of the Krapina grotto be- 

fore its exiavatiim in the years iSqq to 1905. After 
tiorjanovie-Kramberger. 

the Krapina men constitute a local race. Schwalbe and Boule 
observe that the greater breadth of the Krapina skull is partly 
due to the manner in which the bones have been put together, 
and they do not consider that the Krapina man represents a 
different subrace (Homo ncanderllialcnsis krapificnsis) as held by 
the discoverer. The cephalic index of one Krapina skull is re- 
corded as 83.7 per cent ( ?) as compared with 73.9 per cent, the 
cephalic index of the true H. neandt rihalcnsis. a difference which, 
as above noted, may be partly due to the restoration. The bones 
are in such a fragmentary condition that it is impossible to form 
a i)roper estimate of the brain cai)acity in either the males or 
females of this race; nor is it possible to e>timate the stature. 
The sj)ace between the e\'es is the same a^ in the X’eanderthal 
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race ; the angle of the retreat of the forehead ('52°) is nearly the 
same as in the Gibraltar female Neanderthal skull 150°), this 
high forehead being due to the lesser dec'elopment of the supra- 
orbital ridges. That the brain was of a low, flat-headed Nean- 
derthal tcpe is shown by the close similaritc' of the index of the 
height of skull (42.2) to that of one of the men of Spy (44-3)> as 
compared with the lowest index among the existing races of men 
(48.9); yet the Krapina man presents a considerable advance 



Fig. ot- Prtjjfilo view, riqht side, of one of the skulls from Krajiina. This skull 
is mu(h broader than that of the typical Xeanderthaloid, After 
Gorjanovir-Kramberger. One-quarter life si/.e. 


over Pithecanthropus^ in which the index of the height of skull is 
only 34.2. 

The jaw is more slender than that of the Heidelberg man 
but is still thick and massive ; the chin is receding, a character- 
istic of all the Neanderthal races. 

The broken condition of all the human bones in this cavern, 
and the abundant indications of fire, have led to the charge that 
the Neanderthals of Krapina were cannibals, and that these 
mingled remains are the bones of animals and men collected here 
during cannibalistic feasts. Against this supposition Breuil ob- 
serves that none of the human bones are split lengthwise, as is 
the usual practice when extracting the marrow, but they are 
broken crosswise. This is the only endence of such ])ractice that 
has been found during all Pakeolithic times, and we should hesi- 
tate to accept it unless corroborated by other localities. 

T he various layers indicate that the cavern was successively 
occupied by man ; in or near the hearths are found stone imple- 
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ments, broken and incinerated bones, and pieces of charcoal, 
which may indicate that this grotto was visited only at intervals, 
perhaps during the colder seasons of the year. 
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CHAPTER III 


CLOSE OF THE THIRD INTERGLACIAL. TEMPERATE, .\XD ARID CLI 
MATE, ACHEULEAX IXDUsTRY - ADVENT OF THE FOURTH GLA- 
CIATION', PROFOUND CHANGES IN ANIMAL AND PLANT LIFE — 
THE ARCTIC TUNDR.\ PERIOD OF M.VMAI.ALLUN AND PLANT LIFE 
— CHARACTERS OF THE NEANDERTHAL R,\CE, OF THEIR AIOUS- 
TERIAN FLINT INDUSTRY — SUPPOSED C.^USES OF EXTINCTION OR 
DISPERS.M- 

We now reach a prolonged and important stage in the pre- 
liistor}' of Europe, namely, the period of the fourth glaciation, 
of the final development of the Neanderthal race of man, of the 
Wousterian industr}', of the beginnings of cave life, of the chase 
of the reindeer, and its use for food and clothing. 

In aU Europe the Acheulean industry appears to have come to 
a close during a period of arid climate, warm in some parts of 
western Europe and cool or even cold in others. The seasonal va- 
riations may well have been extreme, as on the steppes of south- 
ern Russia, where exceeding!}' hot summers ma}' be followed by 
intense!}' cold winters, w'ith high winds and snow-storms destruc- 
tive of life. 

It is this seasonal alternation, as w'eU as the recurrence, either 
seasonal or secular, of milder climate, which explains the sur\'ival 
or return of the Asiatic fauna even after the close of the Acheulean 
industr}' and when the Mousterian industr}' w'as w'ell ad^'anced. 

From deposits found at Grimaldi, in the Grotte des Eiifants and 
in the Grotte du Prince, it has long been said that men of early 
^lousterian times lived contemporary w'ith the hippoiiotamus, 
the straight-tusked elephant, and Merck’s rhinoceros in the genial 
climate of the ^lediterranean Riviera. IMore recently the same 
animals ha\'e been found as far north as the Somme valley in the 
‘river-drifts’ of Montieres-les- Amiens.^ Here, again, w'e find re- 
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mams of the hippopotamus, the stright-tiisked elephant, and its 
companion, Alerck’s rhinoceros, in Mousterian deposits, a siupris- 
ing discoN'ery, because it had al\va\'s been supposed tliat a cold 
climatic period had set in all over western Europe even before 
the close of the Acheulean culture. But there is also e\idence of 
a temperate climate still prevailing in the Thames vallev in the 
period of the Alousterian 'floors.' - Again, along the AT/ere 
valley, Dordogne, we find that at the station of La Mico(|ue, 
where the industry marks the transition between late Acheulean 
and early Alousterian times, Alerck’s rhinoceros is found in the 
lowest layers associated with remains of the moose (d/cry). 

There is evidence that Merck's rhinoceros and the straight- 
tusked elephant lingered in western Europe during the whole 
period of the early development of the Alousterian industry. 
As observed above, these animals were hardier than the southern 
mammoth, which was the first of the Asiatic mammals to disa])- 
pear, soon to be followed by its companion, the hippopotamus. 
Even after the advent of the closely associated tundra pair, the 
woolly mammoth and the woolly rhinoceros, Alerck's rhinoceros 
persists, as, for example, in the deposits of RLxdorf, near Berlin, 
where this ancient Upe occurs in the same deposits with the 
woolly mammoth, the woolly rhinoceros, the reindeer, and the 
musk-ox, as well as with the forest forms, the moose, stag, wolf, 
and forest horse. The extreme northern latitude of this deposit 
explains the absence of the straight-tusked elei)hant, which may 
at the time have been living farther to the s<mth. The same 
mingling of south and north Asiatic mammals is lound at Stein- 
heim, in the valley of the Alurr, some degrees to the west and 
south of Rixdorf, not far from Gottingen, where we find Alerck's 
rhinoceros-' and the straight-tusked elephant in association with 
the woolly mammoth, the woolly rhinoceros, the giant deer, and 
the reindeer. 

Thus the Neanderthal races were entering the Alousterian 
stage of culture during the close ot the Third Interglacial Stage 
and during the earl\' period of the ad\-ance of the ice-fields from 
the great centres in Scandinavia and the Alps. As these ice- 
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fields slowly approached each other from the north and from the 
south a \'er\' great period of time must have elapsed during which 
all the south Asiatic mammals abandoned western Europe or 
became extinct, with the exception of the lions and hyaenas, 
which became well fitted to the very severe climate that pre- 
vailed over Europe during the fourth glaciation, and even during 
the long Postglacial Stage which ensued. The large carnivora 
readily become thoroughly adapted to cold climates, as they sub- 
sist on animal life wherever it may be found; tigers of the same 
stock as those of India have been found as far north as the river 
Lena, in latitude 52° 25', where the climate is colder than that of 
Petrograd or of Stockholm, while the lion throve in the cold 
atmosphere of the upper Atlas range. Thus the cave-lion (Felis 
leo spelcca) and the cave-hyaena (H, crociila spelcea) doubtless 
evolved an undercoating of fur as well as an overcoating of long 
hair, like the tundra mammals. In size the lion of this period in 
France often equalled and sometimes surpassed its existing rela- 
tives, the African and west Asiatic lion ; it freciuently figures in 
the art of the Lpper Palaeolithic artists and survived in western 
Europe to the very close of Upper Palaeolithic times. 


The Fourth Glaciatiox 

Penck ^ has estimated that the first maximum of the fourth 
glaciation in the Alps was reached 40,000 years ago, and that 
after the recession period the second maximum ended not less 
than 20,000 years ago. This would extend the Mousterian in- 
dustry over a very long period of time, for there can be no doubt 
that the ^lousterian culture was practically contemporaneous 
with the fourth glaciation, even if a briefer period of time should 
be allotted to this great natural event. 

The fourth glaciation, like the first, is believed to have been 
contemporaneous in Europe and North America, a fact which 
is of especial importance to American anthropologists in connec- 
tion with the question of the date of arrival of primitive man 
in America. In both countries the glaciation reached an early 
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maximum, which was followed by a period of recession of the 
ice-fields, a time during which a somewhat more temperate cli- 
mate prevailed, but this in turn gave way to a second advance of 
as great severity as the first.* 



Fig. 04. F.uropc during the extension of the ice-fields and edariers cf the Fourth (ilacid! 
Stage, This is also supposed to have been a period of land depression and of extension 
of the inland ^eas of southern Europe. Britain waa probably (.onnct leri with Frani e. 
The ice-covered areas in western Tuirope and Britain were far more limited than during 
the Third Glacial Stage, yet the tlimate appears to have bren more secure than at anv 
previous period. For the snow'-level coni[)are Fig. 13. Drawn by C. A. Reed.- after 
Geikie and De Geer. 

In the north, Scandinavia and Finland were again enshrouded 
in ice, and a great mer dc gidcc occupied the basin of the Baltic 
Sea, sending its terminal moraines into Denmark and Schleswig- 

*The (“ntire fourtli glai iat ion ha- bti-ii tenne 1 \f> < Ut )i!> ])\ (hikie’ tin n 1 1 — ion 

mac 1 orrv-pond with hi> Fourth Inlrrelat lal '^t.un*, the li>.n /.■;* It i- th<* 

Warm of PeiH k in the \lpine rerion. with a tir-t atid ' otid ttiacitiiurn -i paiaO'd b> the re- 
cession known a-, the L'lufi'n^i In Vm-uiia it i> liu early (F/ • et/ u wit It the 

Prorian recessum interval, followed by the late BhwaHUH, whieh is the final gnat glaci- 
ation of America. 
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Holstein and over the northern provinces of Germany, but this 
great ice-field did not again become confluent with that of Great 
Britain." At the commencement of the fourth glaciation large 



1 H. q; The two Urj^f^tundra mammals, the woolly rhinoreros UipperT drawn from the 
work of Upper Pakeolithir artists and from the speyimen discovered at Stariinia, in 
Ualitia, Au-tria; and the woolly mammoth dowery These hardy animals gradually 
repLii ed the Airiyan-A>iatii [lair, Merck’s rhinoceros and the straight-tusked elephant 
Drawn l>> Krw'in S. Christman. One-sixtieth life size. 

glaciers descended over the Scottish mountain valleys and filled 
many of them even to the sea; the coast subsided at least i.tc 
feet in this region. In southern Britain along the valley of the 
T’hames there spread an arctic flora, with the polar willow (Salix 
polarise and the dwarf birch (Bctula glandulosa)) an arctic plant 
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bed has also been discovered in the \'alley of the Lea. Thus the 
tundra climate extended from the Scottish lowlands to the south 
of England, the land being bleak and almt^st treeless.'^ This, we 
believe, was also the period of the arctic flora at Hoxne, Suffolk, 
and of the arctic plant bed in the valley of the Thames, At this 
time the valley was frequented by the reindeer, the woolly rhi- 
noceros, and the mammoth, whose remains are entombed in the 
low-level alluvia swept down from the sides of the A'allex', so that 
the remains of this arctic fauna may in places actually overlie 
those of the more deeply buried and far more ancient warm 
Asiatic fauna of Chellean times. Like the Somme, the Thames’^ 
was then from lo to 25 feet below its present level, the bottom 
having since silted up with alluvial soil. 

This was the period of the deposition of the 'upper drift’ 
over the north German lowlands, the Alps, and northern England, 
also of the early and late ir/5C6/;z5z/q or 'upper drift,’ which 
spreads very widely over the Eastern States, from Wisconsin 
southward and eastward to the latitude of New York. The 
gravels and sands of some of the Towcst terraces’ were aLo 
deposited. 


Mammaliax Lipe oe ]\IorsTERiAX Times 

The three successive phases of climate and environment sur- 
rounding the Neanderthal men during the period of the develojv 
ment of the Mousterian industry, were in descending order as 
hjllows : 

S. Extreme Cold Climate of the Last Great Glaeial Adi'ance. Pfriod of the 
late :\I(msterian industry of La ( )uina. Spread of ail the arctic and tundra 
mammals over western Europe, includinj^ the mu>k-o\: mii^rations <>! the 
ohi and handed lemming of the extreme north. Life and industry of 
the Neanderthal races, chiefly in the ^helter'>, .L^rotto-., and entrance^ to the 
caverns. 

2. Cold Moist Climate. Period of the middle or ‘ full MousteriaiP industry 
of the Neanderthal races. Appearance of the tundra life, includiim well- 
protected mammals and birds from the arctic rettiom aLo dcMcnt of the 
Alpine types to the foot-hills ami river border-, ^•■ir^t forerimntT- of the 
steppe life; the full Eurasiatic forest ami held life widely -pread o\er 
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Europe. Life and industry chiefly in the shelters, crrottos, aiui entrances 
to the caverns. Reindeer very abundant. 

I. Warm or Coo! Arid Climate. Transition from the Acheulean to the 
early Housterian culture, as observed in the stations of La Micoque and of 
Combe-Capelle. The so-called ^varin ]^Iousterian' fauna, including the 
sur\dving hippopotamus, Merck's rhinoceros, and the straight-tusked ele- 
phant in northern and southern France; herds of bison, cattle, and wild 
horses in southwestern France. Tribal life, with the industry partly in 
open stations, partly under sheltering cliffy. 

This is the beginning of the ^Reindeer Period/ for this mi- 
grant from Scandinavia, with its companions of the northeastern 
tundras, the woolly mammoth and the rhinoceros, wandered 
slowly southward before the advancing Scandina\dan ice-fields, 
which were greatly augmented b)* the increasing!}' cold and 
moist climate. Thus these animals are found in the north with 
flints of the Alousterian culture before they appear in the more 
genial region of Dordogne, In the somewhat older Acheulean- 
Mousterian station of La Alicociuc, along the Vezere, the fire- 
hearths contain almost exclusively the remains of horses and 
relatively few remains of bison and wild cattle, but no reindeer. 
A fireplace near the station of Combe-Capelle yields numerous 
remains of the bison, only a few of the horse, and the first of the 
reindeer. Before the appearance of the reindeer in the valley of 
the Vezere we may picture the meadow-lands as covered with 
bison and wild horses, the latter of the type which is now charac- 
teristic of the high plateaus of central A^ia, while the bison of 
the period appears to be more similar to the American buffalo 
than to the surviving European form. 

Gradually the tundra animals spread toward the south with 
the cold climate which for the first time swept all over western 
Europe. The whole aspect of the country slowly changed with 
the approach of the reindeer, and the northern flora of the spruce, 
the fir, and the arctic willow clad the more sheltered river- valleys 
and hillsides, while the plateaus and fields were j)arth' or wholly 
deforested. 

Thus the country became adapted chiefly to the tundra tc^^es 
of mammals ; and in the middle Mousterian strata these herds, 



Fit. ')(! tundr.i fauna “(iradually thn tundra .inirnal- j'n"'id t<.*\.ird th“ 

south ww'h lliu <o}d Mitnatr whn h for thr tir-t limu all o^•^r Wi^urn iatr-.p.’ 

Tin‘ wolvorum* Guin /as, bofrrJi<; , the harn-n uTound nindiM-r A'.o.y’U/ / zj.v/.'m 
^ draun front thi' livdnjit an tit fo\, C aa-v ihi* riM]-k-,.v (*.-//, « }y> >- 

(//.//as; and the banded ’lemmiiti:, 1/ vxA ^ t-n-q’nlH . One-l stnt> -fifth life d/a '! he 
Ientntin*a i \} is also shown one-se\’enth life si/,e. Itrawu }>\ l-rw in (. lirislitian. 
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newly migrated from the far north and from the northeastern 
steppes bordering the Obi River, largely outnumber the steppe 
forms, which are limited to two or three species. Of these the 
principal t\pes are the steppe horse, related to the Przewalski 
horse now living in the desert of Gobi, the steppe suslik {S pernio- 
philiis riifcsccns), and the steppe grouse, or moor-hen. The more 
characteristic forms of steppe life, such as the saiga antelope, the 
jerboa, and the kiang, were all later arrivals and did not appear 
until after the close of the Mousterian industry and the disap- 
pearance of the Neanderthal race. 

This was due to the fact that the climate surrounding the 
Neanderthal race in ^lousterian times was cold and moist, with 
heav}^ rainfalls in summer and snow-storms in winter, a climate 
thoroughly suited to the arctic tundra mammals with their hea\y 
co\'ering of hair acting as a rain shed and the undercoating of 
wool protecting them in the most severe weather. 

The mammal life during the fourth glaciation, as it spread into 
the middle Rhine and Westphalian region, is fully recorded in the 
Toess' deposits of xAchenheim and in the famous grotto of Sir- 
genstein, on the upper Danube, lying northwest of Alunich, 
where, together with traces of the most primitive Alousterian in- 
dustry, are found remains of the mammoth, the bison, the rein- 
deer, a species of wild horse, and the cave-bear. Following these 
mammals there is a record in the same deposit of the arrival of 
the Obi lemming, from northern Russia. 

The fact that only seven Mousterian stations are known in 
all Germany, or eight if we include the site of the Neanderthal 
burial, ma\^ be accounted for by the relatively close proximity of 
the great Scandinavian glacier on the north, which was only 350 
miles distant from the great Mpine glacier on the south. To 
the east were the plains of Bohemia and the vast lowland region 
stretching northeastward to the tundras and eastward to the 
steppes, through which came the great migrations of tundra and 
steppe life. 
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Fig. q 7. The seven Mousterian stations of Germany lay between the S. an<lina\ lan jrl.u ler 
(IV) on the north and the Alpine ^huier (T\ inn the N<Aith i dot ted arta>' Iht\ im hide 
the .jjrotto^ of Sirqcnsieiri, Irpfrlhohlr, and Raubfrhohh , alon^ the \ alley of the Danube ; 
KartsHn and Buchenheh, near the middle Rhine, and B<ium>innshokh\ Muith .a Han- 
over; also the open loes^ station of Sfommnihnm. The Mou-terian crotto ot H /AT 
kirrhli. in SuiUerlund, lay within the limit- of the \l[)ine i<e-tield-. and the Inirial at 
N('dtui''rth-iL near Dn^^eidu^f, was probably of Mousterian aue. \fter R. R. >. hmidt, 
moditied and redrawn. 
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Olographic and Climatic Environment of the Neander- 
thal Race 


Let us first glance at Dordogne. Among the stations of the 
earh' ]\[ousterian industry we have seen that the Neanderthals 
in the valley of the Vezere, at La ]\Iicoque, were in the midst of 
a fauna chiefly composed of the bison and of the wild horse, the 
remains found in the hearths being almost exclusively of the latter 
animal.* In the primitive Mousterian station of Combe- 
Capelle near by the Are-hearths yield remains of the bison but 
onl\' a few of the horse. 

Among the earliest caves inhabited by man^^ was that of Le 
Aloustier, situated on the right bank of the Vezere, and about 90 
teet above it. This shelter and cave were examined as early as 
1 S60-3 by Lartet^^ and Christy and subsequently by de Vibraye/^ 
Massenat/" and others. Besides the deposits in the floor of the 
grotto there, a deep ^lousterian culture layer has been found 
under the cliff in front, and this has been selected for our repre- 
sentation of the life of the men of Mousterian times, and of the 
flora of the \Tzere in this early period fsee frontispiece). Peyrony 
()bser\'es that, here as elsewhere, the older and lower industrial 
camps were farther away from the shelters; indeed, in this very 
region there are exldences that the Chellean and Acheulean flint 
workers occasionally visited the plateaus above ; but as time 
passed and the weather became more severe the Neanderthals 
began to work nearer to the overhanging cliffs and Anally directly 
beneath them. At this classic station of Le ^loustier, one of the 
most complete skeletons of Neanderthal man was unearthed bv 
Hauser, in 1908. There was a continuous residence here in mid- 
dle and upper Alousterian times, extending into the lower Aurig- 
nacian of the Ipper Pakeolithic. The contemporarc’ fauna in 
these deposits included the mammoth, the reindeer, the giant deer 
^ rros t, the horse, the bison, the woolly rhinoceros, and the 
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cave-bear. During the habitation of this typical station bv man 
the climate was very cold and damp. 

In this region is found the complete record of the course of 
Alousterian evolution, both in the implements and in the advent 
of new forms of life; the number of reindeer gradually increases 
in the ascending layers with the develoi)ment of the IMouhterian 
industry. There is a constant gradation from the Acheulean into 
the Alousterian industrial tepes; according to Cartailhac, this 





Fk'.. oS. The tx'pe station of Le i\rnustier, on ihu hank of the Veztre. I)( •nlounie. 

The (ulture layer is on the nufldle ttrraie. o\erloohine: the hamlet of Le Mon^tur. 
(.Compare fRnitispieee, PI. i.J Photoi:rat)h by Kelveb. 


industry is all the work of the same people, with no sharp lines 
of division. 

Thus at Combe- Capelle, where the debut of the true AIous- 
terian culture took place, we find a number of large coups de 
poing, pointing back to the earh' Acheulean implements. The 
gradations which are exhibited here in these successive laxaTS are 
ciuite in contrast to the advance of the industrx' at the close of 
Alousterian times in the very same locality, where there is an 
abrupt cultural transition toward the Aurignacian. 

Southern Britain tells of a similar se(]UenccL which we may 
interpret as follows. Belonging either to the temperate climate 
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of carl}' Mousterian timeSj or to the period of the recession of the 
fourth glaciation j known in the Alps as the Laiijcnsckii^ankung^ 
are the Alousterian stations along the Lea and near the mouth 
of the Thames at Crayford (^Worthington Smith, Geikie^^j. 
These Pakeolithic Tloors’ of Mousterian times are buried be- 



I I‘.. t)Q. Exuivutions of the Mousterian culture layer under the ciilT of Le :\rnu^tier. 
Photograph by X, C. XeEon, 


neath 4 to 5 feet of sand and loam and rest upon the surface of 
older ri\ er-gra\'els. Among the later river deposits several old 
land surfaces have been discovered ; they consist of a few inches 
of angular gravel, crowded in places with unabraded implements 
and flakes which ob\-iously occur just where they were left b>' 
Pakeolithic workmen. At one point there is e\idence that the 
flint maker squatted over his work, with his knees slightly apart, 
for the chips are thrown to the right and left in small piles. 
Here and there, mixed with these Mousterian implements, are 
more archaic forms which may have been drifted down from the 
older land surfaces abo\-e. 
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One such floor has been traced by Worthington Smith^^ 
through Vliddlesex and on both sides of the Thames. Plant 
remains occur plentifully on this old land surface, including im- 
pressions of portions of leaves, stems of grass, rushes, and 
sedges. The birch, alder, pine, yew, elm, and hazel have been 
recognized. The common male fern is of frequent occurrence, 
while the royal fern {Osmiinda rcgalis) is found in profusion. 
Upon the whole, this assemblage of plants indicates a temperate 
climate. The flints described and figured by Worthington Smith 
are either of the late Acheulean ^Levallois flake’ t}pe or else of 
early VIousterian age. This writer^^ notes the great number of 
instruments known as trimmed flakes, which are found on the 
Palaeolithic ‘floor’ ; these are flakes of large size, trimmed to an 
implement-like form on one side, while the other side is left per- 
fectly plain ; the examples are remarkably constant to one form. 
The tjpe of implement here described resembles the flakes of 
Levallois or Combe-Capelle, or even the Uq^ical ‘point' from 
Le Moustier. Such flakes, shaped into the ^lousterian forms of 
racloir, or scraper, are very common in the gravels of the Lea 
and of the Thames. 

While the remains of the woolly mammoth are found here, 
there are also indications of the presence of a well-marked tem- 
perate flora. These high-level ‘river-drifts’ along the Thames 
were certainly deposited when the climatic conditions were tem- 
perate, but they are succeeded by deposits indicating a renewed 
cold period, which may represent the cold Tull VIousterian' 
times of the Lower Palaeolithic habitation of the Thames. Here 
we find the remarkable sheets of contorted ‘drift attributable 
to the movements of the frozen soil and subsoil when exposed to 
the heat of the summer sun. At the same time there may have 
been deposited along the Thames the alluvial loams and gravels, 
occasionally containing stones and rocks, which were brought down 
by ice-rafts ; these low-level gravels are not to be confused with 
the underlving ‘old river-gravels' which contain the warm tem- 
perate hippop)otamus fauna, for they were accumulated under very 
cold conditions ; they yield remains of the woolly rhinoceros and 
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of the mammoth. Thus, on the high levels of the Thames as 
well as on the low levels we hnd evidences of the human culture 
and of the extinct fauna of the period of the fourth great gla- 
ciation. 

The upper waters of the Rhine and Danube were also fre- 
quented by late Acheulean and early IMoustcrian flint workers. 
At a point far distant from southern England there is the cavern 
of Wildkirchli on the Santis ^Mountains, near Appenzell, in Swit- 
zerland ; in IMousterian times this was in the very heart of the 



Tk'. ioo. AfoiHterian rawrn <»f Wildkirfhli. After Bathlcr. Entrance^ indiiateil at 
1. and ^ in the >ide »)f the limestone cliff. Plerc, at a heit;ht of 4,:;oo feet above 'ncm- 
ievel Bat hkr discovered pronk of (Hcupation by Mousterian man in the very heart of 
the Al[>ine i<.e-fiekb t)f the Fourth (daeial Sta^e. 


north Alpine ice-held. The animal life here may indicate that 
this cac'crn '.vas open during the period of recession between the 
t\v(j great advances of the fourth glaciation. Here, at a height of 
4,500 feet, Bachler'''’ between 1903-6, discovered proofs of oc- 
cu[’)ation by Xeanderthal man during iMousterian times; the 
Hints are not well formed ; the presence of crude bone implements 
may i)oint to late Mousterian times ; but the flints are considered 
l)v Biichier to i)e of the same stage as those of Le Moustier. It 
IS asserteii that when the Neanderthals followed the chase here 
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the climate was more genial, because the animals found include 
the stag, Alpine wolf {Cyon alpinus fossilis), cave-bear, cave-lion, 
cave-leopard [Fdis pardns spehea), badger, marten, and otter, 
together with the typical Alpine forms, the ibex, chamois, and 



I'u,. lor. I'ntrance tc the ixndtn Sirtren-tcin. After R R ‘‘Of all the 

alone the banuhe by far ihv mo-t imo >rtant i" lhat of Sirecn-tein . . . whiih 
\\a-. fir-L oMUpieil by the Xeanderth ib in early M ai^terian time> and cxtnl inned to lie 
viAted l)\ the Lower and Upper PaLeolithic men until the \erv Ao-e of the Upper 
lAdteoluhu 


marmot. But this fauna alone can hardly be taken as proof of 
a temperate climate, for at this aVlpine height uv should not ex- 
pect to discover the tundra life of the [)eriod; in fact, it is entirely 
absent. 

Of all the stations along the Danube, b\' far the most inijM'^rlant 
is that of Sirgenstein, lying between the modern cilie.'^ of Xurem- 
berg and Augsburg, which was first oc('U[)ied b}' the Xeander- 
thals in early ^Nlousterian times and continued to be vi'.ited by 
the Lower and Ui)per Paleolithic men until the wry close of the 
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Tapper Palaeolithic. The continuous section of animal life and of 
human culture which this remarkable cavern yields afforded 
Schmidt/-'^ who began his researches here in the spring of 1906, a 
key to the prehistory of all the eighteen caverns in the region of 
the upper Danube and upper Rhine. In Sirgenstein the primi- 
tive NIousterian culture of the early Neanderthals was found, to- 
gether with remains of the mammoth, bison, reindeer, a species 
of wild horse, and the cave-bear ; this NIousterian industry closed 
with a record of the arrival in this region of the Obi lemming 
from northern Russia. Later on the Cr6-]\Iagnon race of Aurig- 
nacian times left on the floor of the cavern remains of their flint 
industry and of their feasts, including the bones of the woolly 
rhinoceros, mammoth, stag, and reindeer. During Upper Pa- 
keolithic Solutrean times the cavern was not occupied ; but early 
in ^Magdalenian times it was again inhabited b}^ man, and coin- 
cident with his return is the arrival of a great migration of the 
banded lemming (Myodcs iorqiiatus) from the arctic tundras 
of the north. Finalh^, toward the end of the Upper Pakeolithic, 
in late NIagdalenian times, another climatic transition is indi- 
cated by the appearance of the pika, or tailless hare {Lagomys 
pHsilliis), During the Bronze Age this favorite grotto was again 
entered, and it was also inhabited during a portion of the Iron 
Age. The debris of these \'arious cultures, hearths, and deposits 
of cave loam reach a total thickness of 8 ^ ; feet and mark Sirgen- 
stein as first in rank among the Palaeolithic stations of Germanv. 

T\pes axd NIigratioxs of the NIammals Huxted by the 

Xeaxderthl\ls 

This is the life of the period of the fourth glaciation, when a 
very cold and moist climate prevailed all over western Europe 
as far south as northern Spain and northern Italy. WTiile the 
glacial fields were not so extensive as during the third or the 
second glaciation, the climate was ver\' severe, as indicated by 
the southward migration not onl\' of the arctic flora but of the 
mammals and birds of the tundra region bordering the southern 
shores of the Arctic Ocean. Two or three forms from the cold 



. V. The Xeanrierthal man of La C'hapclle aux-Saint-, the Donlumie 

region uf eenlral France in .Moii^terian times. .\nti<juity e-timate<l a- htlueen 
4o"ooo ami 25,000 years. After the re^t()ration mudelle<i by J. H. (irt'gor. l ur 
the budilv pruporfiuns of this hunting rate ecmipare the frontLpiete, Ti. 1. 
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steppes of northern Russia also found their wa\’ into western 
Europe, but this was distinctly not a steppe period because of 
the prevailing moisture of the climate ; in place of the westerly 
winds and great dust clouds of closing Acheulean times, cold 
mists and clouds heavy with moisture swept over the country, 
which during the winters was at times buried in snow, and subject 
to rapid changes of temperature. These climatic* conditions 
appear to be demonstrated by the predominance of the arctic 
tundra life, mammals which were adapted only to severe weather 
and attracted by the northern flora. 

The summers were undoubtedly warm, like the present Arctic 
summers, but very much longer in these southerly latitudes. It 
is not improbable that there were seasonal migrations, north- 
ward and southward, of the mammoths, rhinoceroses, and rein- 
deer, and also that the northern flint quarries along the Somme 
and the Alarne may have been visited chiefly during the warm 
summer season. The Asiatic mammals had entirely disappeared 
from the regions of France and Germany during the first max- 
imum of the fourth glaciation, but there are some who maintain 
that during the ameli<.)ration of climate that followed, an interval 
in the Ali)ine region termed the Laiifcnschivankung by Penck, 
the straight-tusked elephant and Alerck’s rhinoceros again mi- 
grated into iKwthern France. It is true that occasionally we 
find the bones of these animals in close association with those of 
the woolly mammoth and the woolly rhinoceros. It is possible 
to explain such intermingling either as having occurred during 
the advance of the fourth glaciation, or as due to the northward 
and s(juthward migration of the respective herds of mammals in 
the summer and winter seasons. As the period ot the iourth 
glaciation continued it is certain that these Asiatic mammals 
entirely disappeared. 

At the same time the Neanderthals had passed throu.uh the 
first stage of dewlupment of the Mousterian indu^try and had 
reached what i> known as the 'fulh or 'high' .Mou>terian, which, 

‘ I lu‘ of lln t'Ohlris i- rxlrtmr thd ititiT Irriij m ral un f 'lluitr . .ii an av 
1<> _'7 I'. I)i(i)\v/,vtu AiiiU in "LininitT iIk i rmpiTJl mr i-al>nut sO ! In tin -'’ili.u- li. 

the civcrat^e Januar} U'mpe'ralnrt' hariiU cKiexd' p I' . uinlf lii.ii <>f July i- 1-. 



MEN OF THE OLD STONE A(iE 


with few exceptions, was carried on under the shelter of the 
overhanging cliffs or within the grottos. 

The mammalian life of these ‘full’ iMousterian times, as 
found along the headwaters of the Danube, the Rhine, and the 
branches of the Dordogne and Vezere, is divided among the 

various faunal groups as follows : 

It would appear that the reindeer, 
Lifk of MiDor.K Mucstf.rian' woolly mammoth, and the woolly 
^ rhinoceros were already widely dis- 

Tcxdr.v Life. tributed over western Europe, ac- 

Woolly mammoth. companied bv the arctic fox (Canis 

Scandinavian reindeer. hlgoplis)^ the arctic hare [LepllS oari^ 

Arctic fo\. abilis), and the banded lemming 

Arctic hare. ^ {Myodcs torquatiis). There is no 

Banded it mmiiv. pro(3[ that the musk-ox had at this 

Arctic ptarmigan. i 

time reached its extreme southerly 

‘ , distribution, and it would appear 

Alpine marmot. . . r i i ^ 

that the arrival of the second type oi 

Alpine ptarmigan. northern lemming from the region of 

SuppF. Lin:. the river Obi (Myodcs obensis) did 

Steppe horse, not occur until the close of Mous- 

Steppe i^iislik. terian timesp^ because the great mi- 

Moor-hen. gration of these animals is recorded 

AmaikMufk. their abundant remains in the 

Ca\e-Uon. So-called Tower rodent laver’ of all 

Cave-hvcena. i • \ 

Ca\e-leV»pard stations along the Rhine and 

Danube, such as Sirgenstein, Wild- 
loRE'.T Lifl. ^ ^ ^ , 

r ,, f,,, scheuer, and Ofnet, after the final 

stag, ivnx, \vou, tox, water- 

vole* brown bear, giant stage of Mousterian industry. In 

deer. fact, this remarkable little rodent ap- 

Ca\e-bcar. pears to mark the second maximum 

Mi, \i)<)w Lin:. qp close of the fourth glaciation by 

its migration all over western Eu- 
Wild <’attlc. , , 

rojie, and wherever its remains are 

found in the grotto de[)o^its they furnish one of the most im- 

jiortaiit and positive of prehistoric dates, namely, that of the 
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^ lower rodent layer/ The lemmings surpass all other mammals 
in the great distances covered b}' their migrations, and it would 
appear that this northern species swept all over western Euroj)e 
at the same time, leaving its remains not only in the caverns 
along the Danube but in those of Belgium and of Thiede, near 
Braunschweig. The latter station, Thiede, was not far from the 
southern border of the Scandinavian glacier ; it was subjected to 
a very severe arctic climate, as the only associates of the Obi 
lemming were the banded lemming, the arctic fox, the arctic 
hare, the reindeer, the mammoth, and the musk-ox. 

The woolly mammoth now reaches the height of its evolution 
and specialization ; a^ preserved in the frozen tundras of northern 

Siberia, and as represented in very 
numerous drawings and engravings 
by the Upper Paheolithic artists, it 
is the most complete!}' known of all 
fossil mammalia.'-- Its proportions, 
as shown in the accompanying ligure, 
which represents the information 
gathered from all sources, arc en- 
tirely different from those of either 
the Indian or African elephant. 
The head is very high and sur- 
mounted by a great mass of hair 
and wool ; behind this a sharj) de- 
pression separates the back of the head from the great hump on 
the back ; the hinder portion of the back falls away ver\' ra[)idly 
and the tail is short ; the overcoat of long hair nearly reaches the 
ground, and beneath this is a warm undercoating of wool. It is 
not improbable that the humps on the head and the back were 


Lire OF Late ^Ioe'steriax 
Times 

Second Maxhuiim of Fourth 
Glaciation 

Tundra, Steppe, Alpine, Asi- 
atic and ^leadow life, as 
above. 

Obi lemming. 

Musk-ox. 

Ermine. 

Arctic ptarmigan. 
Eversmann's weasel 
(Steppe weasel). 


fat reservoirs. The color of the hair was a yellowish brown, 
varying from light brown to pure brown: woolly hair, from an 
inch to an inch and a half in length, covered the whole body; 
interspersed with the shorter hairs was a large number (jf longer 
and thicker hairs, which formed mane-like patches on the cheeks, 
chin, shoulders, flanks, and abdomen. A broad fringe of this 
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loiv^ lulir extended along the sides of the body, as depicted in the 
work of the Upper Palccolithic artists in the Combarelleb Cave. 
Es[)eciail\' interesting to us is the food found in the stomach and 
mouth of the frozen Siberian mammoths, which consists chiefly 
of a meadow flora such as flourishes during the summer in north- 
ern Siberia at the present day, including grasses and sedges, wild 



I i<. id: The \^o,.l!y nKiiimioth ^L!< pli,!'; t?) uij and the i <Mitrni|)<>rary W-andcr- 
thal hiuUir- < Homo atKr the drawiivjN ot l'p[)rr Palactiithii arti>t', 

and the frozen, inanuuoih'- found ui northern Siberia. Be ('harle- R. Knii^ht, 1915. 


th\'me, beans of the wild ox}Tropis, also the arctic variety of the 
upright CTowfoot i RdJiKficiiIus jc'T). This was the summer food. 
The winter food undoubtedly included the leaves and stems of 
the willow, the juniper, and other winter plants, 

I he wool!}' rhinoceros was the invariable companion of the 
mammoth, e\'en as Alerck s rhinoceros always associated itself 
with the straight-tusked elephant. This remarkable animal is 
related to the northern African group of white rhinoceroses, from 
which it branched otf at a very remote period. The profile of its 
very long, narrow head, of its enormous anterior and lesser pos- 
terior horn, and its hum[)ed back resembles that of the existing 
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African form, but its protection against the arctic climate gave 
it a wholly different outward appearance ; the hair of the face, 
of a golden-brown color, with an undercovcring of wool, is pre- 
served in the Aluseum of Petrograd. Through a discovery at 
Starunia, in eastern Galicia, in 1911, this animal is now completely 
known to us, except the tail ; its remains were found here at a 
depth of 30 feet, and included the head, left fore leg, and the skin 
of the left side of the body. The Starunia specimen has a broad, 
truncated upper lip adapted to grazing habits, small oblique e\x‘S, 
long, narrow, and pointed ears, a long anterior horn with oval 
base, and a shorter posterior horn, a short neck, on the back of 
which is a small, fleshy hump, quite independent of the skeleton ; 
the legs are comparatively short. It differs from the li\Ing 
African form in the somewhat narrower muzzle, in its small, 
pointed ears, and in the presence of a thick coating of hair. Like 
the white rhinoceros, the woolly form was a jflains dweller, living 
on grass and small herbs.”'^ This rhinoceros kept more closelv to 
the borders of the great ice-sheets than did the mammoth, arrest- 
ing its migration in Germany and France; that is, it did not 
migrate so far to the south as the mammoth, which wandered 
down into Italy as far as Rome. 

The reindeer was the herald or forerunner of all the arctic 
tundra fauna ; it reached the valley of the Vezerc at the begin- 
ning of the period of the true ^Mousterian culture and already had 
penetrated much farther south during the Third CUacial Stage, 
probably migrating along the borders of the ice-fields ; in fact, it 
is found in northern Europe even during the second glaciation. 
It is the true Scandinavian or barren-ground species, which is 
now typified by two forms of the Old World reindeer (R. iarandits, 
R. spitzhergensis)^ and by the existing American barren-ground 
forms. The antlers are round, slender, and long in proportion 
to the relative!}' small size of the animal ; the brow tines are 
palmated. There is little proof that the Neanderthals made 
much use of the bones of the reindeer, but there is every reason 
to suppose that they used the pelts, for the preparation of which 
the Mousterian scrapers and planers were especially well fitted. 


no 
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In the Iberian peninsula the tundra fauna did not penetrate 
as far south as Portugal, although the Norwegian lemming 
{.Ifyodcs IcmDuts) reached the vicinity of Lisbon. Ihe woolly 
mammoth, accompanied by the woolly rhinoceros, has been dis- 
co\'ered in two localities on the extreme northern coast of Spain, 
in the province of Santander, bordering the Bay of Biscay. The 



I i(. iot. Ihc woolly rliinoi cro'. Rlrnor^ ro\ . aftur thi* jlrawiim-- <)t Paliuo- 

lithh arti-t-. and tin "peumen fmin Starunia [)ru^t:rvc(i in the museum of LemherLC, 
C.ali* la. Ky Charlc'. R Kniedit, 1915. 


reindeer (Raiij^ifer tjr^indiis) is found in the cavern of Serina, 
S(juth of the PcTenees ; as early as Acheulean times it reached the 
region of Altamira, near Santander. Thus Harle-^ concludes it 
is certain that the tundra fauna spread from France wa^stward 
into Gatalonia, along the northern coast of Spain, flanking the 
Pyrenees. It is generall}' believed that the cave-bear {Ursiis 
spchnis) occupied many ol the caverns before their possession by 
man, and de\'eloi)ed certain peculiarities of structure in these 
haunts. Thus the })halanges bearing the claws are feebly de- 
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velopcd, indicating that the claws had parth' lost their prehen- 
sile function ; the anterior grinding-teeth are very much reduced, 
and the cusps of the posterior grinders are blunted in a way 
which is indicative of an omnivorous diet ; yet the front paws 
were of tremendous size, the body was thick-set and of heavier 
proportions than that of the larger recent bears (Ursus arcios) 
of Europe. Hence, it would appear that the Xeanderthals drove 
out from the caves a t\pe of bear less formidable than the exist- 
ing species but nevertheless a serious opponent to men armed 
with the small weapons of the Ylousterian period. 

Customs of the Chase and of Cave Life 

\Ve have only indirect means of knowing the courage and ac- 
tivity of the Xeanderthals in the chase, through the bones of 
animals hunted for food which are found intermingled with the 
flints around their ancient hearths. These include in the early 
Alousterian hearths, as we have seen, bones of the bison, the wild 
cattle, and the horse, which are followed at Combe-Capelle by 
the first appearance of the bones of the reindeer. The bones of 
the bison and of the wild horse are both utilized in the bone 
anvils of the closing Ylousterian culture at La Quina. What we 
believe to be the period of the great mammalian life of the region 
of the upper Danube is found in the Ylousterian levels of the 
grotto of Sirgcnstein, from which it would ai)pear that the Xean- 
derthals hunted the mammoth, the rhinoceros, the wild horse, 
bison, and cattle, and the giant deer as well as the reindeer. \\T 
should keep in mind, however, that when these caves were for a 
time deserted, the beasts of pre}' returned, and so it often happen^ 
that the succeeding layers afford proc^fs of alternate occupation 
by man and by beasts of ])rey of suflkient size to bring in the 
larger kinds of game, while owls ma}' be res[)(nisible for the 
deposits of the lemming, in the ‘lower rodent lay(‘r.' 

Obermaier'’’ has gi\en careful >tud} to llu* \Li-'>itudes of 
cave life in Ylousterian times, lamg before these c'aves were in- 
habited by man, they served as lairs or refuges for the cave-bear 
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and cave-hyi^?naj as well as for many birds of prey. Tor example, 
the cave of P2chenoz-la-Moline, on the upper waters of the Sadne, 
contained the remains of over eight hundred skeletons of the 
cave-bear, and no doubt it cost the Neanderthals many a hard- 
fought battle before the beasts were driven out and man possessed 
himself of the grotto. Fire may have been the means employed. 
It has been questioned whether the caves were not unhealthy 
dwelling-places, but it must be remembered that, except in cer- 
tain caverns which had natural openings through the roof for the 
exit of smoke, there was no true cave life, but rather a grotto 
life, which centred around the entrance of the cave. The small- 
est cave, this author observes, was considerably larger and better 
ventilated than the small, smoky cabins of some of the European 
peasants, or the snow huts of the Eskimo. The most serious 
obstacle was the prevailing dampness, which varied periodical! v 
in the caverns, so that dry seasons were succeeded by abundant 
moisture seeping through the limestone roof and down the side 
walls. At such times the caverns were probably uninhabitable, 
and in the bones of both men and beasts many instances ha\'e 
been observed of diseased swellings and of inflammation of the 
vertebrae, such as are caused by extreme dampness. The com- 
pensating advantages werf- the shelter offered from the rain and 
cold, a constant temperature at moderate distances from the en- 
trance, and also the fact that the caves were very easily defensible, 
because the entrance was generally small and the approach often 
steep and difficult; a high stone wall across the opening would 
have made the defense still easier, and a flaming firebrand would 
have prevented the approach of bears and other beasts of prey. 
On account of this shelter from the weather and wild beasts the 
grottos and the larger openings of the caverns were certainh' 
crowded with the NIousterian flint workers during the inclement 
seasons of the year. 

Yet the greater part of the life of the Neanderthals was un- 
doubtedly i)assed in the open and in the chase, 'throughout 
Mousterian times the commonest game consisted of the wild 
horse, wild ox, and reindeer. Both flesh and pelts were utilized, 
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and the marrow was sought by si)litting all the larger bones. 
Thus, freciuenth' we find in the hearths the remains of the mam- 
moth, the woolly rhinoceros, the giant deer, the cave-bear, and 
the brown bear. From these beasts of prey the Neanderthal 
hunters obtained pelts and perhaps also fat for torches used to 
light the caverns ; there is no proof of the invention of the lamp 
at this period. 

The work of the women undoubtedly consisted of preparing 
the meals and making the pelts into covers and clothing. When- 
ever possible this would be done in the daylight outside of the 
grottos, but in chilly, rainy weather, or the bitter cold of winter, 
the whole tribe would seek refuge in the grotto, gathering around 
the fire-hearths fed with wood ; odd corners would serve as store- 
houses for fuel or dried meat, preserved against the days when 
extreme cold and blinding snow forbade the hunters to venture 
forth. 

It appears that the game was dismembered where it fell 
and the best parts removed. The skull was split open for the 
brain ; the long bones were preserved for the marrow ; thus the 
bones of the flank and shoulder of game occur frequenth^ in cave 
deposits, while the ribs and vertebrae are rare. 

The pitfall may have been part of the hunting craft known 
to the Neanderthals. The chase was pursued with spears or 
darts fitted with flint points, also by means of 'throwing stones,’ 
which are found in great numbers in the upper VIousterian levels 
of La Quina, in the Wolf Cave of Yonne, Les Cottes, and various 
places in Spain. If one imagines, as is quite possible, that the 
throwing stone was placed in a leather sling or in the cleft end of 
a stick, or fastened to a long leather thong, one can readily see 
it would prove a very effective weapon. 

The methods of chase by the Neanderthals are, nevertheless, 
somewhat of a myster\\ There was a very decided disparity 
between the size and effectiveness of their weajxms and the 
strength and resistance of the animals which they pursued. 
None of the very heav\' implements of Acheulean times was pre- 
served ; the dart and spear heads are not greatly improved, cer- 
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Disc'Ovkry of the Xeaxdertfialoid Races 

Tlie open-air or nomadic life of all the tribes of western 
FAiro{)e from Pre-C/hellean nearly to the close of Acheulean 
times was ver\' unfavorable ti> the preservation of human re- 
niain.'>. It is pos^ible that the bodies of the dead and of the aged 
were thrown out to the hwenas which surrounded the stations, 
as among some of the tribes of Africa to-day, but it is ecjually 
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possible that they were interred in some manner. Skeletons 
buried near the surface in the river sands or gravels of the ter- 
races’ would not have been preserved. W'e have seen that the 
preservation of the Heidelberg and Piltdown remains was en- 
tirely due to chance, the bones having been washed down and 
mingled with those of the animals ; nor has any ex’idence been 
found in the grotto of Krapina of ceremonial burial or of respect 
for the dead, but on the contrary there is some evidence of canni- 
balistic customs. Even before the close of earl\’ Alousterian 
times all this was changed. Perha])s the closer association en- 



Fig. 105. Front view of the Xeariderthal<Uii ^kull found at Cuhraltar 
in 1S4S — the carliei^t di-^eovery of a meniher of this race, now re- 
garded a? the bkiill of a woman. Photograph by A. llrdliTka foim 
the original bpecimen. ()ne-quarter life size. 

forced by the more rigorous climate indirectly produced greater 
respect for the dead and led to the cu>t(»m of burial or the 
orderly laving out of the remains of the dead in the doors of the 
partlv protected grottos and caverns, to which custom we owe 
our present knowledge of the structure oi Xeanderthal man in 
Alousterian times. 

The first discovery of a Xeanderthaloid was made in 1S4S, 
eight years before the t\j)e of the Xeanderthal race came to light. 
This was the (Gibraltar skulP^’’ found by Lieutenant Flint, near 
Forbes (^Kiarrv, on the north face of the Rn^'k of (nbraltar. It 
consists of a well-preserved ^kull, witli tlie ])arietal bones only 
missing and the face and base of the iTanium remarkabh' com- 
plete. In iSbS it was presented b\' Busk to the Museum of the 



^>16 


:mex of the old stone age 


Royal College of Surgeons^ in London, where it lies to-day. The 
exact site of the discovery can no longer be positively identified ; 
it was probably found in a still existing cave^ and although its 
archieologic age cannot be determined, yet as its anatomical fea- 
tures are those of the Neanderthal race, and as all the remains of 
this race which can be dated with certainty are of Mousterian 
age, it probably belongs to the Alousterian period. Of recent 
years its great importance in the history of man has been revealed 
in the studies of Sollas, Keith, and Schwalbe. Thus it has come 



'ihowin^ the location of the limciitone grotto where the Xeanderthal 
skeleton was discovered. Drawn by C. A, Reedb. 

to be ranked among the Xeanderthaloids and is considered of a 
particularly primitive form, because of the extremely small size 
of the brain. This feature and the slight development of the 
supraorbital ridges, so characteristic of the Xeanderthaloids, are 
explained by the theory that the skull belonged to a female. 

Sera-' considers the Gibraltar skull to be the most ape-like 
of all human fossils and thinks it should not be classed with the 
Xeanderthaloids at all, but should be regarded as Pre-X'eandcr- 
thaloid , this \ iew is shared by Xeith. Toule, howec'cr, believes 
that this skull is of the same geologic age as that of Sp>-, [.a 
( hapelle. La ferrassie, and La (yUna ; everything leads us to be- 
lu\e, he remark.', that the skull of Gibraltar is a female skull 
of Xeanderthal t\-])e. He elsewhere refers to the skulls of Gi- 
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braltar, of La (^uina, and of La Ferrassic II as probably those of 
female Neanderthals. 

The t}^^e skull of this great extinct race of men is that of 
Neanderthal — certainly the most famous and the most disputed 
of all anthropologic remains— appreciated by Lyell and Huxley, 
but passed over by Darwin, and finalh' established by Schwalbe 
as the most important missing link between the existing species 
of man {Homo sapiens) and the anthropoid apes. In 1856"'^ 
some workmen were engaged in clearing a small loam-co\X‘red 
cave about six feet in height, the so-called Feldhofner Cirotto, in 
the cretaceous limestone of the valley known as the Neander- 
thal, on the small stream Dussel flowing between Elberfeld and 



] u, 107. The- lypL ^kuU of Xcamlcrthal 'kfl -itlr') fliMovered 

ia iS^o. Aflcr St^hwalbc, Onc-quartcr life dzc. 

I )usseldorf. They discovered some human bones, probabb' a 
complete skeleton representing an interment, which, unfortu- 
nately, were allowed to be scattered and crushed. Doctor Fuhl- 
rott rescued the t)arts that remained, including the now famous 
skullcap, both thigh-bones, the right upper-arm bone, portions 
of the lower arm, bones of both sides, the right collar-bone, 
and fragments of the pelvis, shoulder-blade, and ribs. All the 
bones were perfectly preserved and are now to be found in the 
provincial museum of Bonn. 

The discovery made a great sensation, but at first the age of 
these fossils remained doubtful ; some 150 j^aces from the grotto, 
in a similar small cave were found bones of the cave-bear and 
rhinoceros. In 1S5S Si'haaffhausenV memoif’’'’ appeared, in 
whii'h he gave the first detailed dtscription of these remains as 
belonging to a primitive original race differing in every point 
from recent man, and he ne\'er wawred from this standpoint. 
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In 1863"^ Busk, Huxley, and Lyell also placed this skeleton in its 
true intermediate position between man and the anthropoid apes. 
The determined opinion of \drchow that this was not a normal 
t\pe of man exerted so great an influence that not until the 
classic work of Schwalbe,*^- between 1S99 and 1901, did this skel- 
eton assume its commanding importance for all time, and even 
this was subsequent to the discovery of two other Xeanderthaloid 
races. 

At first, quite erroneously, this was associated with the so- 
called race of Cannstatt, but long before Schwalbe’s work it was 
recognized by King,^^ in 1864, as a distinct species of man {Homo 
ncandcrthalcnsis) The man of the Xeander valley.’ Xot long 
after the discovery of the Xeander thaloids of Spy, in Belgium, 
Cope,'*^^ in 1S93, proposed the same specific name of Homo neandcr- 
ihalaisis. In 1897 Wilser^" suggested the name of Homo primi- 
genius^ which has been widely adopted in Germany, while among 
French authors the same species of man is sometimes known 
to-day as Homo monster iensis. This variety of names serves at 
least to record the unanimous opinion that this mid-Pleistocene 
man belongs to a distinct species. 

Since the race was very widely distributed, we ma>' speak of 
these people as the ‘Xeanderthals,’ while races resembling the 
Xeanderthal species may be characterized as 'Xeanderthaloid.’ 
The complete series of discoveries of members of this race is now 
very large indeed. 

In the year 18S7 the Belgian geologists Fraipont and LohesF^ 
discovered in a grotto near Spy, not far from Dinant on the 
Aleuse, the remains of two individuals which are now distinguished 
as Spy I and Spy II. In the same stratum with the skeletons, 
beneath a la\'er of tufaceous limestone, flint implements of AIous- 
terian age were embedded, together with remains of the woolly 
mammoth, woolly rhinoceros, cave-bear, and cave-hyexna. This 
discovery is one of the most important in the historv of anthro- 
j)ology, because it delinitel}' dated the Spy men as belonging to 
the period of Mousterian industry, and also because the authors 
immediateh' recognized these men as belonging to the race of 
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DISTRIBUTION OF TIIF RFMMNS OF THF XKAXDFRTIIALS 

( C<>ni[Kirr 104) 


I. Of Unknown Lower PAL^KuLirHic Timi.s 

1S4S. Gibraltar. 

Forbes Quarry. 

Fragmentary skull 

1S56. Neanderthal. 

Dusseidorf, Germany 

Skullcap and bkelelal 



fragments. 

1S50. Arcy-sur-Cure. 

Yonne, France. 

T louer jaw. 

i<S60. La Naulette. 

Belj^ium. 

I lower jaw. 

188S. Alaiaruaud. 

Ariege, France. 

I lo\^er jaw. 

PGuurdan. 

H a ii t e s - P y r e n e e s . 

I lower jaw. 

1906, Ochos. 

Aloravia. 

I lo\s er jaw. 

2. With Late AIousterian Industry 

1SS7. Spy I, II. 

Near Dinant, Bel 

- Two skulls and skel- 


gium. 

etons. 

ic^o;. Petit-Puymoyeii. 

(.'harente, France, 

Fragments of upper and 



lower jaws. 

iQOQ. Pech de FAze. 

Donlogne, France. 

Skull of a child. 

IQ 10. La Ferrassie II. 

Dordogne, France. 

I skeleton (female). 

La ('olte de Si. 

Isle ol Jer^ey. 

I ) human teeth. 

BrfLuk'. 



rot I. La (Juiiia II. 

Charenie, France. 

Skull and fragments t»f 



skelet(jn. 

3. With 

AIiddle AIousterian 

Industry 

1882, Sipka. 

Aloravia. 

Jaw of a child 

i(>oS, La C'hapelh'-aux- 

Correze, France. 

Alrnobt ca)mpletc skull 

Saints. 


and skeleton. 

1000. La Ferrassie I. 

Dordogne. France, 

Portions of one skedeton. 

igio. La Quina I. 

Charente, France. 

Foot bones. 

4. With 

Early AIousterian 

Industry 

iQoS. Le Moustier. 

\'ezere Valley, Dor- 

skeleton of a youth. 


dogne, Fr.ince. 


1014. Ehnngsdorf.-^' 

Near Weimar. 

Lower jaw. 

5. With Mousturian or .VcHr.ur.EVN Industry 

iSqo. Krapina. 

('roatia..-\u5tria-Hun- 

Poriicms of many skel- 


gary. 

etons ( 4 ' adults ami 



of children. 

iSq 2. Taubach. 

Near Weimar. 

I milk tooth. 
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X’canclerLhal and of C’annstatt, which at the time were supposed 
to be the ^aine. Here for tlie lir^t time the ]>n)porlion> of the 
cranium and the brain, the \'ery primitive features of the lower 
jaw and of the teeth, the low stature, and several ape-like char- 
acters of the limb bones became known ; here were observed the 
])r()minent supraorbital ridges of the X’eandcrthal t\pe, the 
receding forehead, the cranial profile inferior to that of the lowest 
existing Australian races, the narrow, dolichocephalic skull. 



Fr(). ToS. Skull known Spy T, disi dw red in i.sn;. in front of thr 
grotto of S[)\ , m ar Xamur. IjelLrium. After kriwnier. 
()ne-<[uarter life '.i/e. 


The limbs were found to have retained the anthropoid dispropor- 
tion between the thigh-bone and the shin-bone, and the inioortant 
disco\-er}- was made that this short, massi\-el\- built, heavy- 
browed, dull-\-isaged Xeanderthal man was unable to stand 
absolutelv erect, the structure of the knee-joint being such that 
the knees were constantly slightly bent. In other words, the 
Spy man had not \-et fully acquired the erect position of the 
lower limbs. 

This discovery may be said to have established the Neander- 
thals in all their characters as a wry distinct low race, but twenty- 
two years elapsed before this was further confirmed b\- the finding 
of another and still earlier t>pe of Xeanderthaloid at Krapina, 
in northern (Voatia, Austria-Hungary, as described at the clo.se 
of Chapter II (p. i8i above); a t\pe which with its local varia- 
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tions was soon determined as unquestionably belonging in the 
same group with the man of Neanderthal and the men of Spy. 

Many years before, namely, in iSoo, the Belgian anthro- 
pologist Dupont"- had discovered the remains of another mem- 
ber of this race in a grotto on the bank of the River LessC; near 
La Xaulette, not far from Furfooz, in northern Belgium. TWs 
is now known as the La Xaulette jaw and is found to be of 
Xcanderthal t\q^e. It was associated with bones of the woolh 
mammoth, the rhinoceros, the reindeer, and a few fragments of 
other human bones. 

Again, in 1SS2, ^Nlaska’'' found in a cave near Si})ka, in AIo- 
ravia, south of Sternberg, and six miles east of Xeutitschein; 
fragments of a child's lower jaw, extraordinarily strong, thick, and 
large, and showing the incoming of the permanent teeth. E'rom 
this very same region is the jaw of Ochos, Moravia, found by 
Rzchak^*’ about 1906. (Inly the alveolar part of the jaw was 
found, but it served to demonstrate the very wide geographical 
distribution of the Xcanderthal race. 

At this time the Dordogne region, long known to be an inten- 
sive centre of ]\Iousterian industry, from the time of Lartet's 
discovery of Le Moustier, in 1^03, had not \itided a single skel- 
eton, or any anatomical evidence of the type of man which in 
IMousterian times inhabited it. But beginning in the spring of 
1 90S there came in succession a whole series of such discoveries, 
mostlv of ceremonial burials, at La Chapelle-aux-Saints, at the 
t\q)e station of Le ^Moustier itself, at La Ferrassie, another 
station on the lower Vezere, and at La (^uina. 

In October, loto, was discovered the skull known as La Fer- 
rassie II, of late Mousterian age; it is probably that of a female, 
and the remains were arranged in what wa> presumabh' a special 
form of ceremcmial burial, because the bones, instead of being 
laid out straight in a certain direction, were in a crouching or 
flexed pcsit'on \\ prndi Note* XL 

I'he Le Moustier skek^ton was found 1)\- Haiiver in the lower 
grotto of Le Moustier, in the W'zere \'alley, in the spring of looS, 
and carefulK' remu\wd with the aid of Professor Rlaatsch. 
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It belonged to a youth some sixteen years of age. The most 
interesting feature of the discovery was the manner in which the 
skeleton was laid out."^- The head rested on a number of flint 
fragments carefully piled together — a sort of stone pillow ; the 
dead la\' in a sleeping posture, with the head resting on the right 
forearm. An exceptional!}' line coup de poing was close by the 
hand, and numerous charred and split bones of wild cattle [Bos 
[yyimii^cniiis) were placed around, indicative of a food offering. 
The tlints were believed to belong to the Acheulean stage, which 
underlies the la\'er of true Alousterian industr}', long known in 


r 



lOQ. (rrotto of Ld Chapelle-aux-Saints, Correze, a few miles to the eastwanl of Le 
Mouatier, After Boule. 


this locality: but by French archaeologists and by Schmidt these 
implements are regarded as of the earliest Alousterian age, in 
which it is well known that the Acheulean coup de poing still 
persisted. Unfortunately, the skeleton was not very well pre- 
served and, while Klaatsch was entirely justified in classifving 
it with the X'eanderthaloids, it should be regarded not as a dis- 
tinct species illomo moiistcrimsis liaiisi'ri) but rather as a mem- 
ber of the true Neanderthal race ^Ilomo neamicrthalvnsis). It 
also proves to be a rather sto('ky individual, robust and of low 
stature: the arms and legs are relatively short, especially the 
forearm and the shin-bone. 
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At the same time that the skeleton of Le Aloustier was 
being disinterred, the Abbes A. and J. Bouyssonie, and L. Bar- 
don-*-"^ were exploring the Alousterian culture of the grotto near 
La Chapelle-aux-Saints, a few miles to the eastward of Le AIous- 
tier, and came upon a skeleton which has proved to be by far 
the finest of all the Neanderthaloid fossils, including a remark- 



ably well-preserved skull, almost the entire back-bone, twenty 
ribs, bones of the arm and of the greater })art of the leg, and a 
number of the bones of the hands and feet. This was also a 
ceremonial burial of an individual between fifty and fifty-five 
years of age, most carefully laid out in an east-and-west direc- 
tion in a small, natural depression. With it were found typical 
Afousterian flints, also a number of shells and remains chiefly 
of the woolly rhinoceros, the horse, the reindeer, and the bison. 
The finding of a mature skull with the bones of the face in posi- 
tion, and in a relatively ])erfect state of preservation without 
distortion of the entire cranium, afforded for the fir^t time the 



:\rEX OF THE OLD STOXE a(;e 


^ 2^24 

opportunity of finally determining not only all the ^keletal char- 
acters and [)ro}K)rti<ins of Xeanderthal man but also the actual 
size and [)roportions of the brain. This superb specimen was 
sent to the Paris ^luseum, and Boule's preliminar\' descriptions"^ 



FrCx. III. The Xeanderthaloid skull from La Chant. lle-aux-SaliUs — ^idt^ front 
and tup views. After Boule. One-quarter life bi^e. 


and finally his almost faultless monograph-^’ aroused world-wide 
interest in the XTanderthal race. 

A year later a third XTanderthal skeleton was discovered in 
the cave of La Ferrassie not far from Le Bugue, Dordogne, by 
Peyrony. The bones were badly shattered, and the proofs of 
ceremonial burial were not perfectly clear, but at a glance the 
skeleton was clearly recognized from the characters of the skull, 
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and particular!}' from those of the forehead, as belonging to the 
Neanderthal race. 

, In the succeeding year, 1910, in the cavern of La (|)uina, De- 
partment of Charente, to the north of the A^ezere region**’ were 
found the foot bones of a man precisely resembling the La Cha- 
pelle t}pe, and again in 1911 several parts of the skeleton of an- 
other entirely Upical member of the Neanderthal race were dis- 
covered in the earliest Alousterian strata. The skull bones were 
somewhat separated at the sutures. This was certainly not a 
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Fic. 1 12. Human teeth of Xeanderthaloid type, discovered in a cave on the Tdc of Jersey. 

After Marett and Hrdlicka. 

case of ceremonial burial. Like the Gibraltar skull, this is sup- 
posed to be that of a female. 

Of especial geographic interest is the discovery by Nicolle 
and SineL' of thirteen human teeth in a Alousterian cavern on 
St. Brelade’s Bay, on the Island of Jersey,*^ which furnishes 
proof of the extension of the Neanderthal race to the Channel 
Islands, when these were, in all probability, still a part of the 
mainland. The teeth were associated with bones of the woolly 
rhinoceros, of the reindeer, and of two varieties of the horse, 
as well as with evidences of ^lousterian hearths and dint imple- 
ments. The distinctive features of the Neanderthal grinding- 
teeth are the stout size, deep implantation, and expanded form 
of the roots, which, with the heavy jaw, point to the toughness 
of the food and to the muscular strength exerted in mastication. 
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The roots, instead of tapering to a point below, as in modern 
man, form a broad, stout column, supporting the crown, adapted 
to a sweeping motion ol the jaw. This special feature alone would, 
exclude the Neanderthals from the ancestry of the higher races. 

Thus, through a long series of discoveries, beginning in 1S48 
and rapidly multiplying during the last few years, we have found 
the materials for a complete knowledge of the skeletal structure 
of the men, women, and children of the Neanderthal race ; we 
know the relative brain development as well as the stature of 
the sexes ; we have determined that this race, and this only, 
extended over all western Europe during late Acheulean and the 
entire }>eriod of Mousterian times, and we have also learned that 
it was a race imbued with reverence for the dead and therefore 
probably animated by the belief in some form of future existence. 


Characters of the Neanderthal Race 

The skulls and skeletons-^^ of Neanderthal, Spy, Krapina, 
Le ^Moustier, La Chapelle, La Ferrassie, and Gibraltar haw so 
many distinctive features in common that it is be}'ond question 
that they must be classed in a closely related grouj). The dis- 
tinctive features of this group are : 

First, features found also in the different existing races of 
man, but never in the anthropoid apes, and therefore human ; 
second, features, all of which have never been found combined in 
any race of recent man, the group, therefore, represents a distinct 
species of man ; third, features outside of the limits of variation 
in the recent races of man, and intermediate between them and 
the variation limits of the anthropoid apes. 

Before looking at Neanderthal man as a whole, we may turn 
our attention especially to a number of these peculiar features of 
the race. All the earliest observers were impressed by the heavy, 
overhanging brows and retreating forehead. In recent man 
there is often a decided prominence above the eyes, from the 
glabella or median point above the nose outward toward each 
side, but generally the outer third of the margin of these promi- 
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ncnces turns upward beneath the outer line of the eyebrows. In 
the X’eanderthalSj on the contrar\', these prominences beneath 
the eyebrows surround the whole upper edge of the eye socket, 
extending outward around the external 
borders of the forehead, so that they 
may be called "tori supraorbitalcs^ ; the 
extent of this prominent ridge above 
and to the sides forms a veritable roof 
over the eye sockets, which aj)})ear like 
two deep, lateral cav- 
erns. Such lateral 
prominences do 
occur, though 
rarel}', in re- 
cent man; they are observed, 

for example, in 
certain Austra- 
lians. 

The front view of the XTanderthal 
face, as seen in the female (iibraltar 
skull, in which these ewbrow ridges 
are by no means so prominent as in 
the male skulls, is no less remarkable 
for the great height of the face as com- 
pared with the flatness of the forehead. 
Placing the skull side by side with that 
of the Australian,’”' we observe at once 
the enormous difference in the propor- 
tions of the face and the cranium in 
these two t}pes, although the Australian represents one of the 
lowest existing races of Homo sapiens: we observe in the (ii- 
braltar skull the \xt\’ wide spai e betwi^en the eyes and the vi*ry 
large size of the narial opening, whi< h indicate a broad, flat- 
teiual nose; there a correspondingly long space between the 
bottom of the narial opening and the line for the insertion of 
the incisor teeth, indicating a very long upper lip. 



Fig. SkulF of a chim- 

[)anzco tleft', of La Cha- 
pclk‘-aux-Saints 1 1 i*nln- ' , 
and of a modern Frcin h- 
inan -houinii the 

.iiradual di^ap{x\T.ran( e of 
the eyebrow ridL^es and pro- 
jecting fare. After Boule. 
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The jaw is less powerful than that of the Heidelberg man. 
The Heidelberg jaw we have seen to be distinguished by its gen- 
eral strength and clumsiness and its lack of chin, or rather a 
chin without the slightest indication of a prominence; on the 
inside of this very thick, rounded chin plate, the characteristic 
chin spine (spifia mcntalis) is lacking; instead, a double groove 
is present as the point of attachment for the muscles which con- 



Fig rT4. Face view of the Gibraltar skull (left! after Hrdlifka. and of a modern 
Australian skull fri^^ht) after Schwalbe, displaying the hij^h, lare:e visage of the former, 
whiih suo;n;ests that of the anthropoid apes. Both one-Cjuarter life ''i/e. The ( om- 
parative horizontal lines are across the (ui nasion, or root of the nr>se, the \h) lower 
edfjes of the orbhs, the (c) lower edge of the nasal aperture, and the (t/j top c>f the 
front teeth, 

nect the chin and tongue with the hc’oid bone ; the ascending 
process for the attachment of the muscles of the jaw is seen to 
be unusualh' broad, 6o mm., in contrast to about ^57 mm. in the 
recent jaw ; finally, the condyle for attachment with the skull 
is particularly large."’' 

Like the Heidelberg jaw, that of the Xeanderthals is distin- 
guished b\' great thickness and massiveness. In general the 
contours are similar ; in a few instances the chin process is sug- 
gested by a slight prominence, but in general the chin is strongly 
receding, and it agrees with that of Heidelberg in lacking the 
spina mcntalis. In other characteristics there are decided dif- 
ferences in the Heidelberg and Xeanderthal jaws. The form of 
the latter is now known from the s[)ecimens of Krapina, of Sp\', 
ol La Xaulettc, of Ochos, and of Sipka, and from the perfect 
examples of Le Moustier and La Chapelle. The Sipka speci- 
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men proves that c\x*ii in a child ten }'ears of age the jaw was 
remarkable for thickness and strength. Boule'- entirel\' agrees 
with Gorjanovic-Krambcrger '' that the chin in the Xeanderthal 
jaw was only in process of formation, and throughout life at- 
tained no more than an infantile form, that the X\‘anderthals 
may be ranked, however, as Homines mentalcs, whereas the Heidel- 
bergs, in which the chin is entirely lacking, may be regarded as 
Homines amentales. 

The proportions of the teeth in the Xeanderthals are ec^ually 
distinctive, especially in the size of the true grinders and cutting 
teeth. As in the Heidelberg jaw, they form a closely set row, 
from which the canine does not project as in the Piltdown den- 
tition ; in fact, the contour of the jaw and the proportions of 
the teeth are distinctly human when compared with the orang- 
like jaw of the Piltdown man. The grinding surface of the teeth 
has many layers of enamel, and the cusps are well developed. 
Unlike those of recent man, the incisors display folds of enamel 
on the inner or lingual surfaces, a condition rarely observed in the 
modern cutting teeth. In the teeth of the Heidelberg jaw, 
the pulp cavities are exceptionally large, whereas in the teeth of 
the Krapina race there is the unique feature that the molars ha\x' 
no normal roots, the roots having been more or less absenbed, a 
ver\' rare occurrence in recent man. The dentition of La Chapelle 
is also distinctly human, but extraordinarily massive, correspond- 
ing with the general massiveness of the skull and masticating 
apparatus ; in detail it is not that of civilized races, but an ex- 
aggerated form of the called macrodonie'^ The elongation 

of the crown is also similar to what is termed hxpsodont. 

The grinding-teeth do not all show this massive size and co- 
lumnar form, for about fifty j)er cent of the Kraj)ina teeth have 
distinct roots and are more like normal modern grinders. In 
the X’eanderthaloids of Spy the teeth are small and the roots 
are of moderate size. 

This study of the forehead and of the eyebrow ridges, of the 
great depth of the face, and of the peculiarly high, S(|uare form 
of the eye sockets prepares us for a pnjfile view of the skull of 
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La Chapclle in contrast with that of the most highly developed 
and intellectual European t\-pe, nameh', the profile of the dis- 
tinguished American pakeontologist, the late Professor Edward 
D. Cope, who betiueathed his skull and skeleton for purposes of 
scientific stud}’ and comparison. In La Chapelle we at once 
notice the platN’cephaly, or flattening of the skullcap, the retreat- 
ing forehead, the great prominence (rf the eyebrow ridges resem- 
bling that of the anthropoid apes, the lengthening of the face as 



Fic. ii;:. Skull of La rhapclIe-aiix-Saint^ unitliiiet in rompari'son with 
tliat of a hijdh modt'rri t\pc ill a'>tra line" ihc projee eye- 

hro'v-. and pro'dnathou'-, Li[K*-like fate uf the Xeanderthaloids. After 
Boule. ( >ue-< [uarler lite -)i/^e. 

compared with the flattening of the cranium^ the great promi- 
nence or prognathism of the face as a whole, and the special promi- 
nence of the rows of cutting teeth as compared with the vertical 
or indrawn line, and the recession of the tooth row in the Cope 
profile. This ctmiparison also brings out the striking contrast 
between the high chin prominence of Homo sapiens and the 
deepl\' receding chin of the Neanderthals. The contrast is 
hardly less remarkable in the superior view of the skull in which 
the Neanderthal t\^')e is seen to be extremely dolichoceplialic, the 
back of the skull being relatively broad and the front narrowing 
in the region of the forebrain until it suddenly expands in the 
prominent supraorbital processes. 

As slKJwn in the diagram on page S, Fig. i, the greatest 
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length of the Neanderthal skull is found on the horizontal line 
directly through the brain chamberj kno^vn as the glabdla-'uiion 
line, a line drawn from a prominence between the e}'ebrow ridges 
to a point at the back of the skull known as the external occii)ital 
protuberance, or inion. This is also the longest line in the skulls 
of Spy and of La Chapelle, as well as of the anthroj)()id apes/"'^ 
but in the north Australian skull, Fig. i, owing to the greater 
expansion of the upper part of the brain, the greatest length of 



Fio. Top virw of thrL'c skulK — -of a ihimpan/a^u nrft C of I lu’ itian of \,\ (‘hapclle- 

aux-Saints and of a moiK'rn Idutn hman t riizht honinir iho n^troal 

of the projecting face and prominent eyebrow ridge^.. After lioule. 


the skull is at a point considerably above the glahdla-inion line. 
The median section of the skull of the chimpanzee, of the Nean- 
derthal, and of the north Australian displays in a ver\' striking 
manner the generalization made by Schwalbe, in 1901, that the 
Neanderthal skull is truly an intermediate or half-way form 
between that of the anthropoid apes and that of Homo sa pirns. 
We observe in this illuminating section the growth of the dome of 
the skulk that is, the great brain-bearing ca\ ity above the glihdla- 
inion line g-i, by noting the contrast in the length of tlie vertical 
line of the cranial heighi, as t'omi)ared with the space beknv the 
glahdla-inion line indicated by the letters. This ver}' important 
vertical line terminates below at the opening, where the spinal 
cord enters the base of the brain tsee Fig. 
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In many characteristics the Neanderthal skull is shown to 
be nearer to that of the anthropoid apes than to that of Homo 
sapiens. This conclusion arrived at by Schwalbe, in 1901,'” has 
been more than confirmed by Boule’s masterly study®* of the 
\ er\' complete skull of La Chapelle. After his detailed review, he 
concludes : As to the unity of the Neanderthal head form, these 
features are not peculiar to the skull of La Chapelle; in every case 
they are also found in the skulls of Neanderthal, Gibraltar, Spy, 
Krapina, La Ferrassie, which witness to the homogeneity of that 
human fossil t}pe called Neanderthal. These features show a 
structural affinity between the fossil men of the Alousterian period 
and the anthropoid apes. It must be noted that many of these 
features may be found also in recent human skulls of the inferior 
races, but that they are very rare, ver\' scattered, ver>' isolated, 
and occur only as aberrations. It is the accumulation of all 
these features in e\-ery skull of a whole series which constitutes 
an assemblage entirely new and of great importance. In the 
skull, as in other parts of the anatomy of the Neanderthals, we 
should not e.xpect to find every character intermediate between 
the anthropoids and recent man. The long Neanderthal face is 
somewhat dmilar to that of the Eskimo and is in contrast with 
the \ery short face of the existing Australians and Tasmanians. 
The depression at the root of the nose, just below the glabella, 
is very marked in all Neanderthals; there is less of the nose 
bridge than in an\- recent races, except those of the male Aus- 
tralians, \-et the nose is not flattened but somewhat arched or 
aquiline. This feature is not characteristic of all the anthropoid 
apes, and in this respect the Neanderthals, Australians, and Tas- 
manians are more different from the anthropoid apes than are 
some of the white races; thus the Neanderthal nose, far from 
resembling that of the anthropoids, differs from it more than 
does that of some recent human t\qx>s. ‘'' iMany anatomists, 
following Hu.xley, have described the Australian and Tasmanian 
skulls as more or less Neanderthaloid, and some authors have 
gone so far as to regard these races as surviving Neanderthals. 
It is true that some of the skulls in these existing races arc ex- 
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Galley Hui-Brux-Brunn. 


Tasmanian. 

Australian 

Spy-JfeanderthaL 


traordinarily platycephalic and show a retreating forehead, that 
others show supraorbital ridges almost as prominent as in the 

Neanderthals, that sometimes the cro.Magnon. 

prominence of the occipital inion ■ European 

is very marked, that certain jaws I 

show a very retreating chin. Thus caiiey Hui.Brux-Brunn. 

one or another of these Neander- 
thal features has been observed in Tasmanian. 

these lower existing races, but all of Australian 

^ ' Spy-> eanderthaL 

these characteristics have never 
been combined in one race as con- 
stant features, and invariably asso- 
ciated, as in all the skulls of the 
Neanderthals known to us. 

In brief, the Australian Upe of 
head has nothing in common with Gibraltar. 

that of the Neanderthals except in 
a small number of characteristics in 
the region of the forehead and of 

the nose. The distinguishing traits ' Pithecanthropus erectus 

of the Neanderthal head and face I 

are plat\ cephaK , a retreat- ■ ■ Anthropoid ape. 

ing forehead, flattening of n-. scale cf ascent in<Ucated in the '^kull 

the occiput or lower portion of eleven races of fossil and livinj; men, 

^ ^ based on the result of twelve different char- 

of the skull, prominence oi acters of comparison. At the bottom stands 

the supraorbital ridges, chin anthropoid ape, and abot-e this Pilh- 

, cantliropK^, the ape-man ot Java. A wide 

retreating or lacking, pro- ranire is observ'ed between the Xeanderthaloid 

lection of the entire face sku^ ..t Gibraltar and of Spy-Xcander,hal 
J ^ Not far above these in the scale tu aMenl 

owing to the peculiar form stand the modem Australians anti the re- 
1 centlv extint t Tasmanian^. Above tliese It >w 

of the upper ja\ , races are found the ftwsil U{>per PaKetilithic 

relativclv small size of the rat es t)f (ialley Hill. Brux, Brunn. and Pred- 

, " , r it, I * mo‘'t. At the tt>[) stand the nmdern Eiiro- 

trontal lobes OI the brain. pcan rates, lit-sitle \\hith the Upper Pakeo- 

In fact, concludes Boule : l>hut (Ab-Maicuon rate takes a hiuh rank. 

- , 111 Aftt-r But hner. 

“All these modern so-cailed 

‘ Xcanderthaloids ' are nt)thmg but varieties of indi\-iduals of 
Homo sapiens, remarkable for the accidental exaggeration of cer- 


Pithecanthropus erectus 


■ Anthropoid ape. 

Pio. 1 17. Scale of ascent imlicated in the '>kuU 
fetrm of eleven races of fossil and livinj; men, 
based on the result of twelve different char- 
acters of comparison. At the bottom stands 
the anthropoid ape, and abo\'e this Fit hr- 
cdHthropK^, the ape-man of Java. A wide 
ranfife is observ'ed between the Xeanderthaloid 
skulls of C Gibraltar and of Spy-Xeanderthal. 
Xot far above these in the scale of aMenl 
stand the modern Australians and the re- 
cently extinct Tasmanian^. Above tliese low 
races are found the fossil U{>per Pakeolithic' 
rat es of (ialley Hill. Brux, Brunn. and Precl- 
mo‘'t. At the top stand the modern Euro- 
pean rates, lit-sitle vvhith the Upper Pakeo- 
lilliit ('rb-Maknit>n race takes a hiuh rank. 
After But hner. 
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tain anatomical traits which are normally developed in all speci- 
mens of Homo ncandcrthalensis. The simplest explanation of 
these accidents in most cases is atavism or reversion. We can- 
not assert that there has never been an infusion of Neander- 
thaloid blood in the groups belonging to species Homo sapiens, 
but what seems to be quite certain is that any such infusion 
can have been only accidental^ for there is no recent type which 
can be considered even as a modified direct descendant of the 
Neanderthals/’ 

This opiniem is confirmed by the latest and most exhaustive 
researches of Berr}' and Robertson/'^ who conclude that neither 
Australians nor Tasmanians have any direct relationship with 
Homo ncandcrthalensis; the superficial points of cranial re- 
semblance are explicable solely on the grounds of the remoteness 
of the ancestry. The Australians and Tasmanians are descen- 
dants not of the Neanderthal stock but of a late Pliocene or early 
Pleistocene stocky which, following Sergi, may be called Homo 
sapiens fasmanianiis, of which the Tasmanian aboriginal, now 
extinct, was the almost unchanged offspring. In respect to Tow^ 
characters, as shown in the diagram. Fig. 117, the Spy-Nean- 
derthal skulls stand quite close to the Tasmanians and Aus- 
tralians, and the Gibraltar skull stands midwa}' between this 
t\pe and Pithecanthropus with respect to twelve different char- 
acters of comparison. 

It is interesting to note* that the Tasmanians were found in 
a stage of flint industry very similar to that practised by the 
Neanderthals in Mousterian times ; their flints were made from 
artificially produced flakes, including a few examples^^ that ex- 
hibited a neatness of edge trimming and resultant regularity of 
outline, whereas the greater part were characterized by an un- 
skilful trimming and irregular outline ; the low status of the Tas- 
manian implements can most correctl}' be described by the word 
Pre-Aurignacian, that is, of Mousterian or of an earlier stage, but 
not by any means ‘Eolithic.’ 

^ The ut thi^ very primitive rate ai the great i^Und ot Tasmania became extiiiet 
in tS;7C- 
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The brain of Neanderthal man was known to be of large size 
even when estimated from the original skullcap of the Neander- 
thal type. Darwin was com- 
pelled to admit that the fa- 
mous skull of Neanderthal 
was well developed and capa- 
cious, and Broca offered an 
ingenious explanation of the 
otherwise inexplicable fact 
that the mean capacity of the 
skull of the ancient cave- 
dweller is greater than that 
of many modern Frenchmen, 
namely, that the average 
capacity of the skull in civi- 
lized nations must be lowered 
by the preservation of a con- 
siderable number of individ- 
uals, weak in mind and bod\’, who would have been promptlv 
eliminated in the savage state, whereas among sax'ages the 

average includes only 
the more capable indi- 
N'iduals who have been 
able to survive under 
extremely hard condi- 
tions of life. The skulls 
of La Chapelle and of 
Spy afforded an oppor- 
tunity of determining 
this very interesting 
problem, and the re- 
sults entirely confirm 
the earlier estimates 
of Schaaffhausen and 
of Broca as to the great cubic capacity of the Neanderthal brain. 
The estimates in descending order are as follows: 



Fid. no. Outline uf the kfl uf the Xeander- 

tlialoid brain of La C'hapelle-aux'Sairit'^, compared 
with "imiiar brain ouliine> of a < hirnpan/ee and of a 
high type of modern man. One-third life si/e. 



Fig. iiS The Xeanderthaloid skull of La 
Chapelle-aux-Saints, with the ri^ht halt re- 
moved to show the ^hapc‘ of the brain as 
restored by J. IL McCiregor. ( )ne-t piarter 
life size. 
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S[)y n ( Frai[)oiU ) 

? c.cm 

IvU (’hupuliu ( W'rneaii, and Rivet) 

l()2t) “ 

Spy I (Fraifiont) 

? 1502 ‘‘ 

Nt'anderthal ... 

I 4 O.S 

La (juina, female (Houle ap[)roximatiou ) 

• . ■ " 

Gibraltar, female (Houle estimate) 

. I2g6 


The size of the brain in the existing races of Homo sapiens 
varies from 950 c.cm. to 2020 c.cm/’" Thus in respect to the 



Fig. 120. Brain-i of Lower and Upper Palaeolithic race^ compared (top and left side 
vieWN). Piltdown (left), as re-tored by J. H McUreffor; Xeanderthal (centre) brain, 
cast from the ty[)e >kult: Combe-Capelle (right) from the base of the Upper Palaeolithic, 
after Klaatsch. The Combe-Capelle brain, though unnaturally compressed, showa a 
relatively broad fnaital area. One-quarter life si^e. 


volume of cerebral matter the brain of the Xeanderthal man is 
surely human, but in form the brain lacks the proportions char- 
acteristic of the superior organization of the brain in recent man. 
In another important respect it is human: in the larger size of 
the left hemisphere, indicating the development of the use of 
the right hand. In its general form the brain is more like that 
of the anthropoid apes in the relatively smaller size of the frontal 
[)ortion, in the simplicity and length of the convolutions, and in 
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the position and direction of the great fissures at the side known 
as the 'fissures of Sylvius' and of 'Rolando/ As studied by 
Boule and .Anthony^^ there are many primitive characteristics 
in the brain of the Neanderthals. The front of the forebrain, 
the so-called prefrontal area, which is the seat of the higher facul- 
ties, is not fully developed but has a protuberance as in the 
brain of the anthropoids. The left frontal lobe in particular, 
which is associated with the power of speech, is not much de- 
veloped in the lower part, so that a limited development of the 
faculty of speech is inferred. The lateral fissure of Sylvius is 
relatively wide and open, and this and other features suggest 
the brain of the anthropoid. The brain of the skull of La Quina, 
which is believed to be that of a female, also shows many primi- 
tive features. The absolute cubic capacity of the brain is less 
significant of intelligence than the relative development of those 
portions of the brain which are concerned in the higher processes 
of the mind. 

The stature of the various examples of the Neanderthal race 
is estimated somewhat differently by Boule and by Manouvrier, 
and also varies with the sex : 


Neanderthal (Boule) 

. .1.55 m. 

5 ft. 

I in. 

“ (Manouvrier) 

. . . 1.632 m. 

5 ft. 

4 I '5 in. 

La Chapelle (Boule) 

. 1.57 m. 

5 ft. 

145 in. 

“ (Manouvrier) .... 

, . . . 1. 61 1 m. 

5 ft- 

3-5 l6. 

Spy (Manouvrier) 

. . . 1.633 rn. 

5 ff- 

4 3 10 in. 

La Ferrassie I (Manouvrier) 

. . .1.657 61 . 

5 ft. 

5 I 5 16 . 

Average of Neanderthals supposed male 

. . 1.633 m. 

5 ft- 

4 3 10 in. 

La Ferrassie II (female) 

. . . . 1,482 m. 

4 ft. 

10 3 10 in. 


The Neanderthal head is very large in proportion to the short, 
thick-set body, which we observe rarely exceeds 5 feet 5 inches 
in height in the male, and 4 feet 10 inches in the female. The 
proportions of the bod\' and limbs of the Neanderthals throw a 
surprising light on their ancestral history as well as ujKm their 
defects as a race dependent upon the chase. In ])roportion to 
the length of the thigh, the lower leg is much shorter than in any 
existing human race. The tibia or shin-bone is only 76.6 per 
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cent of the length of the femur or thigh-bone, whereas in the ex- 
isting races with the shortest shin-bone, such as the Eskimos and 
the majority of the yellow races, it is 
never less than 8o per cent of the length 
of the thigh-bone. In this respect the 
Neanderthal man is not like the anthro- 
poid apes but has a relatively shorter 
shin-bone, because the gorillas have an 
index of 80.6 per cent, the chimpanzees of 
S2 per cent, the orangs and gibbons of 
above 83 per cent ; thus all the anthro- 
poid apes and the lower races of man 
have a relati\'ely longer leg from the knee 
down than has the Neanderthal race. 

S ^ The shortness of the shin-bone as com- 

// pared with the length of the thigh-bone is 

proof that the Neanderthals were very 
Jr clumsy and slow of foot, because this 

’ m proportion is characteristic of all slow- 

M moving animals, whereas a long shin-bone 

§ and a short thigh-bone indicate that a 

i race is naturally fleet of foot. 

Similarly the Neanderthal man has a 
very short forearm, only 73.8 per cent of 
the upper arm ; it approaches the propor- 
tions seen in the Eskimos, Lapps, and 
Bushmen. Here, again, the Neanderthal 
man differs from the anthropoid apes, 
among which the shortest forearm is that 
Fir,. 121. skt‘irt(m the of the gorilla, having a ratio of 80 per 

Xeandcrthaluul man uf . , f. 

La C'hapt'lli -aus: S.iifiu-. CCn . 

vi.cMit There are other features which would 

liU AfurUoiik. .1.1 1 .1 ♦ 1 

tend to show that the ancestors ot the 
Neanderthaloids had been ground dwellers rather than tree 
dwellers back into a very remote period of geologic time ; the 
arms are much shorter than the legs, whereas in tree dwellers 


Fir,. 121. SkfU'tnn of the 
Xeandcrthaluul man uf 
La C'hapelli -aus: S.iitiu-. 
VLuut unt* - '.r\ enfeimth 
liU •'i/e AfurUuiik. 

NeaiK lert haloids luu I 
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the>- are much longer. Thus, we have observed in the anthro- 
poid ai)es that the arm is very long in proportion to the leg ; in 
the chimpanzee, which has relatively the shortest arms among 
the anthropoid apes, the index is 104 per cent, that is, the arms 
are slightly longer than the legs. On the contrary, in the Ne- 
anderthals the arm length is only 68 per cent of the leg length ; 
thus it is very far removed from the anthropoid-ape t\pe and 
comes nearest to the Australian and African negro tc'jx's. 

Thus, to sum up the bodily proportions of the Neanderthals : 

Arm short in proportion to Ic^^, average index 68 per cent. 

Forearm bhort in proportion tt) upper arm, average index 7pS per cent. 
Shin-bone short in proportion to thigh-bone, average index 7O.O per cent. 
Stature extremely short in proportion to size of head. 

The structure of the shoulder and of the chest is full of in- 
terest. All the ribs are remarkably robust and of large volume, 
and, whereas in existing races they exhibit a flattened section, in 
the Neanderthals the section is distinctly triangular in form. 
This implies a very muscular and robust torso in correlation with 
the gigantic head and stout limbs. The collar-bones are corre- 
spondingly long, presenting a ratio to the humerus exceeding 
54 per cent, which is much higher than that among the average 
existing races ; this indicates a very broad shoulder. The shoul- 
der-blade is also very different in txpe from that of the higher 
races of men, and even from that of the higher Primates ; it is 
extremely short and broad. 

While, as noted above, the arm of the Neanderthals is rela- 
tively short and thus non-anthropoid, it presents a mingling of 
human and ape characters. The uyoer arm, or humerus, is truly 
of the human type, the torsion angle UT)on its axis being 148^^, 
whereas in the anthropoid apes the angle torsion never pasbcs 
141°. Among the bones of the lower arm the most significant 
is the radius, with which the turning movement of the hand is 
correlated ; the structure of the head of the radius has more re- 
semblance to that of the anthro[)oid apes than to that of existing 
species of man. The structure of the other bone of the forearm, 
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the ulna, is also ver\’ primitive, exhibiting certain monkey char- 
acteristics. 

The structure of the hand is a matter of the highest interest 
in connection with the implement-making powers of the Neander- 
thals. The hand is remarkably large and robust, comparable 
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Fn. 122. Thigh-bones, nr femora, of the Trinil. Xeanderthal. and Cro-Magnon raees, 
(ompared with one t)f modern type. The Xeanderthal femur ^eems to be short and 
sUmt, whereas that attributed U) Pilheeanthropiis' relatively long, blender, and 

straight. Of thn ffmora illustrated the Xeanderthal and Trinil are those of the type 
spei imens, the Crd-Magnon i^ from the skeletal fragments of La Madeleine. After 
Dubois, Beiule, Larlet. and C'hristy. ( 3 ne-eighth life size. 


in size with that of men of very large stature in existing races. 
With respect to the opposition power of the thumb against the 
fingers by means of the opponens muscle, a distinctively human 
characteristic, the stage of Neanderthal development is decidedly 
lower than that of existing races, because the joint of the meta- 
carpal bone which supports the thumb is of a peculiar form, con- 
vex, and presenting a veritable convex condyle, whereas in the 
existing human races the articular surface of the upper part of the 
thumb joint is saddle-shaped, that is, concave from within back- 
ward, and convex from without inward. Thus the highly per- 
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fected motions of the tliumb in Homo sapiens were not attained 
in Homo neanderthaicnsis. Two phalanges which are preserved 
in the Chapelle-aux-Saints skeleton show that the fingers were 
relatively short and robust. 

In the structure of the hip-girdle our fossil man is altogether 
human; nevertheless, some of its characters are very primitive 
and distinctive. 

Similarly, the thigh-bone shows several primitive characters 
which are only rarely seen in existing races, such as the third 
trochanter and the strong, general forward curvature. 

The structure of the knee-joint in relation to the shin-bone is 
very peculiar, because it shows that the shin was always retro- 
verted or bent backward. Two other features of the shin-bone 
are its extreme abbreviation as compared with the femur, and 
the absence of flattening, or platycnemism. Where the shin- 
bone joins the ankle-bone (astragalus) are shown two facets, such 
as are preserved only in those races of existing men which have 
retained the habit of squatting or the folded position of the 
limbs ; these facets are not found in races which have the habit 
of sitting. They indicate that the resting position of the Nean- 
derthals while engaged in industrial work was squatting, as 
shown in our restoration of one of the Neanderthals at Le 
Alousticr. 

Associated with these powerful and peculiarly shaped limbs 
is the particularly short and thick-set vertebral column, each bone 
of which is remarkable for its abbre\nation. The neck especially 
is entirely different in construction from that of existing races of 
men. It would appear that the concave curvature of the back 
in the Neanderthals was carried directly upward and continued 
into the concave curvature of the neck, as among the anthropoid 
apes, and especially in the chimpanzee. The v^rtebrie of the 
neck, especially the fifth, sixth, and seventh, and the first dorsal, 
resemble those of the chimpanzee far more closely than those of 
the modern European ; the spinous processes are directed back- 
ward instead of downward. This caused the habitual stooping 
of Neanderthal man at the neck and shoulders and prex'ented 
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him from ever holding his head entirely erect. \Micreas in the 
back-bone of existing races the erect position is maintained by 
four graceful curvatures, two toward the front, and two toward 
the back, in the Neanderthals, as in the newly-born members of 
the higher races, we observe only three curvatures, two concave 



Fig. 123. Restoration of the heati of the Neanderthal man of La Chapolle- 
aux-Salnt^, in profile, after model by J. II. (Irei^or. 

One-quarter life size. 

toward the front, namely, the back and neck curvature, just de- 
scribed, and a sacral or pelvic curvature ; there is also a convex 
lumbar curvature in the lower part of the Neanderthal back-bone, 
which, however, is less pronounced than in existing species of 
man. 

Summing up the characters of the back-bone in the Neander- 
thals. certain of them are very jirimitive, such as the structure 
of the vertebne of the neck and the robust development of the 
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spinous processes, the absence of marked curvature in the lower 
part of the back-bone and the ver\' gentle curvature of the bones 
of the sacrum. 

The total aspect of Neanderthal man may be characterized 
in the following manner An enormous head placed upon a 



Fig. 124. Restoration of the hejd dt iHl Xeanclerthal man of La Chapclle- 
aux-Saint?, in front view, af model by J. H. ^LCTregor, 

Oneajuarter life -ix:e, 

short and thick trunk, with limbs verv' sh<3rt and thick-set, and 
very robust; the shoulders broad and stooping, with the head 
and neck habitually bent h)rward into the same curvature as 
the back; the arms relatively short ('ompared with the legs; 
the lower leg. as ('om[)are<l with tlie upper k\g, shorter than in 
anv of the existing rac es of men ; tlu‘ knee habitually bent for- 
ward without the power of straightening the joint or of standing 
fully erect ; the hands extremeh* large and without the delicate 
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play between the thumb and fingers characteristic of modern 
races ; the resort to a squatting position while occupied in flint- 
making and other industries. Thus the ordinary attitudes char- 
acteristic of Homo ncandcrthalensis would be quite different from 
our own and most ungainly. The heavy head, the enormous 
development of the faccj and the backward position of the 
foramen magnum, through which the spinal cord connects with 
the brain, would tend to throw the upper part of the body for- 
ward, and this tendency, with the lesser curvature of the neck, 
the heavv shoulders, and the flattened form of the head, would 
give this portion of the body a more or less anthropoid aspect. 

Geographic Distributiox of Mousteriax Statioxs 

The Neanderthal race of Mousterian times established sta- 
tions all over western Europe, of which upward of fifty have 
already been discovered, as compared with the fifty-seven or more 
Acheulean stations known. At some points the old open camps 
of the Acheulean flint workers were still \dsited, as along the 
Thames, the Somme, and the Marne. Thus Abbeville, St. 
Acheul, Alontieres, and Chelles, in northern France, show a suc- 
cession of iMousterian industry following the Acheulean, the Chel- 
lean, and, at St. Acheul, even the Pre-Chellean. These may well 
have been summer stations, visited at favorable seasons of the 
year because of their abundant supply of flint. About 125 miles 
to the east of St. Acheul, in Belgium, on a small tributary of 
the iNleuse, is the grotto of Spy, which, together with Mousterian 
implements, has yielded two human fossil skeletons of the Nean- 
derthal race. 

In southern Devonshire is the famous cavern of Kent’s Hole, 
near Torquay, discovered as long ago as 1825 by iVIacEnery and 
described in 1840 by Godwin- Austen. It is interesting to note 
that teeth of the sabre-tooth tiger {MackcErodiis latidens) have 
been found in this ca\’ern, leading Boyd Dawkins to believe that 
this animal survived to late geologic times : it will be recalled 
as a contemporary of the early Chellean flint workers at Abbe- 
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ville. The animal life of Kent’s Hole, as originall)' described b\' 
Godwin-Austen, included remains of ''elephant, rhinoceros, ox, 
deer, horse, bear, hyiena, and a feline animal of large size” — fauna 
now known to belong to the period of the fourth glaciation.* 



Fig. 125. Geographic di'^tributiun of the principal Mousterian indiis>trial stations in 
western Farope, attribuleti to the Xcanderthai rate. 


To the south are three stations, one of which, La Cottc de St. 
Brelade, on the present isle of Jersey, then part of the mainland, 
has yielded Alousterian flakes and thirteen human teeth of 
Neanderthal t\pe. 

Still farther to the south, in the Dordogne region, is found the 
tvpe station described on a previous page, of Le Moustier, the 

* This cavern, like many t)f tho'^e disc<tvered in the early days of anthropological 
researih. was not carefully explored in reference to the all-important horizontal bedding 
of the layers of flint flakes and of animal remains. 
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centre of a group of eight sites crowded along the north and south 
shores of the Vezere, which ha\^e become faiiKms for the knowl- 
edge the\' yield of the successive stages in the development of 
the Alousterian implements, beginning with the [)rimiti\'e cul- 
ture station of La Alicoque, and including La Ferrassie, Le AIous- 
tier, La Rochette, Pataud, La Alouthe, Laussel, and finally the 
Abri Audit, which marks the closing stage in the development of 



F[0, 126. The Ar<)usterian cave of Hornos de Li Pena, in the (\intal>nan 
Mountain,*, of northern Spain. Plioio;^Taph by X. C. XeI;,on. 

the Alousterian industry and, in the opinion of manv archie- 
ologists, its transition to the Aurignacian. At several of these 
places important discoveries have been made, both of human fos- 
sils and of noteworthy transitions in the progress of in\'ention. 
Circling round this \’ezere group are the stations of Petit-Puy- 
moyen, La Quina, where implements of the closing stage of Mous- 
terian industry have been found as well as a human fossil of the 
Xeanderthal t\-pe, and La Chapelle-aux-Saints, which has yielded 
the only complete skeleton of a Xeanderthal man so far dis- 
covered. 

In Spain is the station of San Isidro, near the headwaters of 
the Tagus, and the beautitully situated grottos of Castillo and 
Hornos de la Pena, on the northern slopes of the Cantabrian 
Arountains. 



MOUSTERIAX INDI STRY !i47 

As contrasted with the very numerous Acheulean sites of 
Itah', it is surjrrising to note that onl\' two Alousterian grottos 
have thus far been discovered in tliis region : the Grotte delle 
Fate in the mountains of Liguria, and the very important group 
of caves on the Rixiera, near Alentone, known as the Grottes 
de Grimaldi, close to the seashore and at the \-ery point where 
the Italian Alps abut upon the sea. Crossing to the north, we 



Fig. 127. Outlook from the cave of Homos de la Pena. Photograph 
by X. C. X el son. 


note the superb Swiss grotto of Wildkirchli, on the headwaters 
of the Rhine, 5,000 feet above seadevel. 

In all Germany there are only about seven stations of unques- 
tioned Alousterian age. Of these six are grottos, and the seventh, 
Alommenheim, is a fluvial redeposit of loess along a small stream, 
where only one implement has been found. It is interesting to 
observe that in Germany these Alousterian sites occupy the great 
wedge of territory between the Scandinavian ice-fields on the 
north, and the Alpine on the south, and that Wildkirchli was 
actual!}' within the area of glaciation ; while the caves of Rauber- 
hdhle and Sipka were not far from the glaciers which clothed 
the Carpathian Alountains, and Baumannshdhle was not so very 
remote from the great Scandina\*ian ice-field. In the region of 
the headwaters of the Rhine and Danube the industry of the 
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Xeanderthal race has thus far been traced only at the stations 
of Iri)felhdhle, Rauberhohle, and Sirgenstein. The latter cav- 
ern is of especial importance because it comprises the entire 
Palaeolithic history of this region, presenting a series of succes- 
sive culture layers from Nlousterian times up to the arrival of 
the Neolithic race. Further to the east are the Gudenushohle, 
near Krems, in Lower Austria, and Ochos and Sipka, in NloraWa, 
while over the Russian border are Wierscho\ie and Nliskolcz. Well 
to the northwest of Wildkirchli are the stations of Mommen- 
heim and Kartstein, and to the north that of Baumannshdhle. 

WORKMAXSHIP OF THE NeAXDERTHL\LS 

The dense communal life of Mousterian times may have fa- 
vored a social evolution, the development of the imagination and 
of tribal lore, and the beginnings of the religious belief and cere- 
monial of which apparent indications are found to be wide-spread 
among the entirely different races of Upper Palaeolithic times. The 
life is not, however, marked by industrial progress or invention. 

The successive stages of the Mousterian industry have 
not as yet been so clearly defined as those of the Acheulean 
(Schmidt In the open Mousterian stations and caverns of 
Belgium and England Schmidt has observed the stages of early, 
middle, and late Mousterian. Breuil and Obermaier consider 
La Alicoque as belonging to the close of the .Vcheulean but as 
marking the transition into the Mousterian. Breuil considers 
the industry of the Combe-Capelle station as representing the 
oldest true NIousterian culture. The researches which have 
been carried thus far would appear to justify the following sub- 
divisions of the Mousterian culture in southwestern France: 

t). Abri Aurlit culture, marking the transition from late Mousterian to earlv 
Aurignacian inrlustry. 

5. Late true Mousterian industry. La Quina ty])e of implements with 
scrapers and bone anvils. 

4. Middle M^u^terian indu'^ti*}', with a {)redominance of handsome, large 
^loU'^terian points carefull}' ‘retouched’ on the edge and sometimes 
on one dde, a retouch at times approaching the superior Solutrean 
technique 
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3. Primitive early Mousterian industry, with a limited inventory of im- 
plements. 

2. Combe-Ca{)elle stage, with heart-shaped coups de poing and typical 
Mousterian ‘points.’ (Arrival of reindeer.) 

I. La Micoque culture, transitional from Acheulean to Mousterian times. 
(No reindeer.) 

The flint industry, although very different in its outward 
appearance, is recognizable as a direct e\'olution from the Acheu- 
lean, with the suppression or decline of certain implements and 
the improvements of others. It is the product of the same kind 
of mind at work with the same materials, but under different 
climatic conditions and with new demands, especially for cloth- 
ing as protection against the severe weather. We also cannot 
avoid the feeling that the abandonment of the free, open life of 
Chellean and early Acheulean times and the crowding of the 
Neanderthal tribesmen beneath the shelters and in the grottos 
had a dwarfing effect both upon the physkiue and upon the in- 
dustry itself. The Mousterian implements, as compared with 
the Acheulean, impress one as the work of a less muscular and 
vigorous race. 

In addition to the many fine transitions that one observes'^ 
between the Acheulean and Mousterian industries at St, Acheul, 
strong evidence is also furnished in favor of a close connection be- 
tween these cultures by the discoveries at Laussel, on the Vezere, 
near Les Eyzies. There, broad and deep before this shelter of 
Laussel, lies the Mousterian layer, and directly beneath it is a 
true Acheulean layer close to the waters of the valley of the 
Beune. This proves that in Acheulean times this valley was 
deepened to the same degree as to-day, and a close union of the 
Acheulean to the Alousterian is here again c\ident. In the 
valley of the Somme near St. Acheul Commont has also observed 
proofs of a similar close connection between these cultures. 
With such records in northern and southern France, the Nean- 
derthal race, which is known toward the end of Acheulean times 
and especially covers the entire j)eri()d of Mousterian time, comes 
much nearer to us. If we assign the Mousterian industry to 
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the last glacial period, we give it a duration of some 30,000 years, 
and this is about the reckoning which thoughtful anatomists 
have already assigned for the Neanderthal man. 

Spkcial ^NIousieriax Implements 

Two instruments are especially typical of the ]\Iousterian in- 
dustry from beginning to end; these are the the 

‘racloir.' Idle former, pointed and spear-shaped, is from i to 4 



I I'- T Tvijiial MuU'^lorii.in jKtInt-' from tlic type station of Lc ^[ou'>tier. made of a 
Lirm ike of tlint -tnu k off from the nodule and reLoiu hed on only one dde. leii\ in- 
on lilt- oppo'<iit' -ide a -^niooth lonihonla) >urfat e. After TleeheletlCj Ijv j)crnii>sion 
(»f M A. Piiard, l.ilirairic AljihoU'^e Pu ard et Fil-. 

inches in length ; the latter is a broad scraper, from i to 2 inches 
in width, and both ha\'e the distinctive peculiaritv of being 
compo.^ed of a large flake of flint struck otf from a larger bulb 
or nodule and of being retouched only on one side, leaving on 
the opposite side the smooth conchoidal surface of the flaked" 
This point and scraper are highly characteristic not only of the 
earh' stages but of the Mousterian industi*}' throughout its en- 
tire course, Including even the late La (Luina types, and their 
manner ol making is obxdou^ly a modified usage of the late 
At'heiilean discovery of the tlake'^ of Le\'allois. 

A matter of the greatest interest in the industrial develop- 
ment of western Europe at this time is the fact that this dis- 
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covery of the ittilizalion of the jlakc, whether in the Mames de 
Levallois’ or in the Moustcrian point and scraper, led to the 


decline of the coup de 
poing. The retouched 
flakes of various shapes 
were easier to make and 
to repair and served 
equal!}' well the puq^oses 
of skinning and dismem- 
bering game which had 
been previously served 
by the ancient coup de 
poing. 

In consequence, the 
coup de poing, fashioned 
from the core of the no- 



dule, begins to play a very 
secondary role and occurs 
but rarely in the NIous- 
terian le\'els. Even at St. 
Acheul, the very centre of 
its former reign, we begin 
to And decadent forms 
and poor workmanship, 
which make it difficult to 
recognize that these are 
the successors of the finely 


Fro. 120. ^Mou^tcrian ‘point-’ an<l rapor.- from 
various [»arls of Europe, a- inUrpottU 1 )\ <lo 
Mortillet, In -omo ta-e- l>oih -ide- of the im- 
plement are -h(nvn; all arc one-(iuarter aOual 
size except lor, 'ahiih i- oni'-haif at Uial -i/e. 
loo — De MortiUel'- theory of the manner r>f 
iidiiLT the Mou-p rian whiih \\a- }ui<l in 





retouched Acheulean 
coups de poing. WTiile 
the coups de poing at the 
type station of Le NIous- 
tier continue to retain 
the old Acheulean pat- 
terns — the oval, the heart- 


the hand and itot -hafied. loi- Mou-.it rian 
point from Suffolk, Kneiand. loj - Mou-ierian 
point from Umhria. Italy, lop 104. \ -imrlc 

hake point fnan the (’rimea in -outhini kiN-ia. 
10^, 100--. \ lonir, narrow Mou-Pnan j)oint trom 
Oise, Fram e. to; .V turvid-in -t raper. ttr 
from I )<»rdot:tie. kramt, perha[>N an im- 
jdemenl for dre--jn'.: a wooden -pear t»r l.im e, 
loS - Bone -j)linter, broken lor the marrow, but 
not shaped. 


shaped, the shaq>pointe(l — they are all of smaller size and 
rather coarsely retouched. Thus, after thousands of years of 
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development and emplo}’mentj the cou}) de poing falls into a 
period of degeneration and of final disuse. The history of this 
implement, which we ha\'e traced from its Pre-Chellean proto- 
t\'|)es, presents a most interesting analogy with the course of 
evolution observed in so many animal and plant forms. It 
passes through many stages of improvement and reaches a climax 
of perfection and adaptation ; it then comes into competition 
with another form evolving on a fundamentally different and 
superior plan and disappears in the struggle for existence through 
the greater usefulness of the replacing t\pe. 

Si ccEssiVK Stages ix the ^Mocsteriax Industry 

The succession of industrial stages is best shown along the 
Vezere, The oldest Alousterian industry is that of Combe-Capelle 
with its heart-shaped, roughly fashioned coups de poing, entirely 
lacking, howe^'er, any evidence of a surface prepared for the 
grasp of the hand. 

In the valley of the Somme Comment'^ has observed the 
three following stages in the advance of the NIousterian industry : 

3. A late Mousterian culture which lies on the upper layers near the lop 
of the same gravel deposit and which shows entirely new technical 
elements. The old coup-de-poing culture is no longer valued, and 
all the implements found here are of flakes worked only on one side 
and with an extraordinarily fine retouch. 

2. A mkhlle Mousterian horizon which lies in the lower lavers of a gravel 
deposit, belonging to the ^ newer loess,’ and which contains only one 
small coup de poing. 

I. An early Mousterian, with quite numerous lance-shaped coups de poing, 
lies at the base of the 'newer loess,’ showing that the coup-de-poing 
tradition still lingers and the coup-de-poing type is still preserved. 
\\ ith these are associated the new tvpes of implements and espe- 
cially the ‘hand-points/ which are so Upical of the Mousterian 
industry. 

The mure recent levels 12, p contain longer flakes, which already exhibit 
a tendency toward the blades, or dames,’ of the Upper Paljeolithic. 

In the shelters and caverns of Dordogne the same industrial 
seciiience may be observed, although the chronological succession 
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of the strata is not always clearly defined. At the grotto of 
Combe-Capelle the heart-shaped coups de poing retain most 
strongly the old traditions, but even here these are outnumbered 
by the well-fashioned Alousterian ^points/ chipped only on one 
side. 

The further development of the Mousterian industry may be 
observed in the t\pe station of Le Aloustier, where the lower 
levels show a primitive NIousterian consisting mostly of very 
fine, irregularly fashioned flakes, made into small scrapers, tri- 
angular points, borers, and disks. The overlying layer includes 
very carefully worked NIousterian points which are frequently 
retouched on one side over the entire surface ; here the NIous- 
terian technique reaches its highest development, so that Schmidt 
designates it as 'high Alousterian.''-’ Above this layer, again, 
is a level of Upical late Alousterian forms, quite unlike the small 
primitive flakes of the lower level and resembling the character- 
istic forms of La Quina, the dominant Upe being the finely 
shaped La Quina racloir. The few diminutive coups de poing 
which occur in this level at Le iloustier furnish the onh^ distinc- 
tion between the industry here and that of La Quina, where no 
coups de poing are found. At Le Aloustier also occur the typical 
bone anvils which were first recognized at La Quina. 

The Ylousterian industry of the Neanderthals was thus de- 
voted mainly to the development of the smaller forms of imple- 
ments, for the most part retouched on one side onh*, and with 
a constant improvement of technique. Yet the chief types of 
Ylousterian implements remain the same as in Acheulean times, 
as shown in the accompanying table. 

The implement known as the pointt\ or the ‘hand-point,’ 
is a principal and very characteristic ^lousterian form further 
perfected from its Acheulean stage. It is spear-headed in shape 
and chipped on one side only, and continues into late AIous- 
terian times, being still found in the Alousterian levels of Spy, 
in Belgium. 

The pointe douhh\ a double-[)ointed, spear-shaped form, at 
times almost attains the elongate shape of the Solutrean pointe 
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dc lauricr, though nex'cr its slenderness, symmetry, and per- 
fection of technique. 

There are live or six well-defined varieties of the racloir, or 
scra])cr, carefully fashioned out of flakes. The principal form 

is crescentic in shape, rvith 
iNDcsiRtvL. outward-curved edge. Other 


IXDL'srKt VL. 

C oup do poiii.u: nana-stonc. forms are saw-like with straight 

edges or kmtc-edgcd. Another 
heart-shapo(L fomi with very neatly and 

^har[)-p<)into(]. s}'mnietrically incurved borders 

IhikhatL, eh()[)ixr j . ^ sharplv retouched, 

Cirattoir, ])lanin<^ tool. ^ ^ ^ 

Penoir, drill, borer. US if for the smoothing down of 

Coiiteau, knife. bone or wooden shafts. The 

Reuloir, ^ ^ scraper. borer is also fashioned of an 

ciinvdlmt ed-e. elongate flake and sometimes 

^aw-ec fired. finished with a very fine point 

doiiitle-edi^red. one of its extremities. It is 

^^^'^^k-^haped. noteworthv that the grattoir, 

inanv-edcx‘(L . ^ n i i 

Pointed ^hand-point.’ oi" plamng tool, so well devel- 

Percuteiir? hammer-stone? opcd in the Upper Palaeolithic 

Wwi vvdCitv^e. industries, appears only spo- 

Poiiue, 'hand-ptdnt.’ radically in Mousterian times. 

Pointe double, spearhead? For example, at La Quina, in 

Coup (\v i)omir, haiifl-^tone. closing stages of the ilous- 

Pierre do let, thrown^ stone. . . L * • 

C.uteau. ■ kniw. terian industry, out of 220 im- 

plements collected at hazard, 
there were i66 scrapers of six diflercnt forms, 45 Tiand-points ’ of 
fiw different forms, and 5 double points, as compared with 5 grat- 
toirs, or [)laning UnAs. There are very few knife-shaped forms. 
It would appear that the racloir and the per^oir were the principal 
implements employed in the preparation of skins for clothing. 

In earl}’ Alousterian times the coup de poing may still have 
been u<ed by the Xcxindcrthals in the chase, and the fine, spear- 
headed '[)()int’ and the rarer 'double point’ may have been de- 
wloped in re>[)onse to the needs of hunters, who now ventured 
the chase of the bison, the urus, the wild horse, and the reindeer. 


hand-stone. 


heart-shaped. 
shar[)-[>i>inted. 
Haeliette, el 

Cirattoir, ]) 

Perroir, d 

C'oiiteau, k 

Raeloir, sc 

knife-edged, 
curwd-out edge, 
saw-edged, 
doiiike-edged. 
beak-shaped, 
many-edged. 
Pointe, A 

Percuteiir? h, 


eho[)per. 
])laning tool, 
drill, borer, 
knife, 
scraper. 


^hand-point.’ 

hammer-stone? 


W’ AF^ VXD Chase 
Pointe, 

Pointe double. 
Coup dc [)oing 
Pierre dc jet, 
Couteau, 


Tand-p(dnt.’ 
^pear head? 
hand-stone, 
thnaving stone, 
knife. 
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The most striking features of all the implements which may 
have been used in the chase are: first, the absence of any definite 
proof of their attachment 

to a shaft or handle ; and A \ \ 

second, the absence of /I \ / -’A 

any barbed or headed /V > \ 

type of point. The use 

of the barb, as we shall ^ 

Upper Palaeolithic timel S'^'^ 

The transition Irom 
the Alousterian to the 
Aurignacian appears in 

the Audit,^^\vh^ | 

est Alousterian industry ; 

this is^ nearly the last M„n.Uct. onc-.,uan..r ,u.tui\,.e, ,o,,, ,.o- 

phase in the decline of Point, fmcly ntout hecl at one end. from ^enu-ct- 

, , , . . Marne, Fraiit t‘. The rL\ t r<e >ho\\ a rctuiu h on 

the old COUp-de-pOing liaked ^urfaio ^\hii h -.utrLce-.t^ the (iouble-fato 

manufacture. WTlile the Solutrean retoiuh. nt. 112- A very lari^e 

- , rdtioir, or ^^i.raper. from La Chareute, 

lance-shaped coup de Frame; jVirt of the lni] 1 > of jien a^>«ion has bt'en 

poing of the late Acheu- aippt;l off. iiA-l)oul.!o-dn,l.,l imm Le 

^ ° , Mouistier. retotu hed <tn both siirfai es. T14.. ir^ 

lean never appears in any — ('ombination point and si ra[>er from Lc Molls- 

true Mousterian Indus’- tier, I)..r<l.,.,n.. Tran... ,,o --D ouI.P raper. 

or riUio:r with ^^rulhnr, or [ilamn:^ end. 

try, the shorter, more 

heart-shaped tvpe of Combe-Capellc traverses the entire Mouste^ 
rian and, after further stages of degeneration, passes into the Abri 
Audit culture and even lingers into the early Aurignacian, At this 
latter station the ty])ical Mousterian ‘])oints' are almost wainting. 


1 ii'., p:;o. Late Mousterian im[ dements, after de 
MortiUet. one-ijuarter ai tual si/u. TO<n no — • 
Point, finely rctoui heel at one und. from Seim.-et- 
Marne, Fram e. The rL\ 1 r<e sh- )\\ a rctoiu h on 
the liaked ^urfaio whii h sui:e:e-.t^ the dtmble-t\ue 
Solutrean retoiuh. iit. 112- A very lan>:e 
rnrloir, or raper. from La (y.una, Charente, 
Frame; jvirt of the bulb of j)en u^>«ion has been 
chipped off. 11:; — Doiible-emli d [)oint from Le 
Mouistier. retoiu hed <tn b<*th Mirfai e>. T14.. ir^ 

— ('ombination point and si ra[>er from Lc Moiis- 
tier. Dordoitne, Fram l. tio— D oulde racier, 
or rdiloir with ;,r<ilti>ir, or [ilaniiuz end. 
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The MoustericiiT, ()l)serves Schmidt, • ’ which preserves the tra- 
ditions of the Lower Paheolithic coup-de-poing culture, is one of 
the most interesting j)hases in the development of Palaeolithic 
industry, in that its successive stages exhibit the very last phases 
of the great coup-de-poing industry, of which only the almond 
and oval scraper t\^)es appear, and that v’ery rarely, in the early 
Aurignacian. On the other hand, in the late Mousterian we ob- 
serve a trend toward the blade {lame) industry of the L'^pper 
Paheolithic, Careful study and observation of the subdivisions 
of Mousterian culture have thus far been limited to central and 
southern France, and they have not yet been traced in Spain; 
but in the grottos of Belgium and England the early, middle, 
and late Alousterian t}p)es are known to exist. 

Bone anvils, fashioned out of the hard surfaces of the fore- 
leg and foot bones of the bison and horse, were discovered at 
La (Juina in 1906. They show a flattened surface with cross 
incisions too regular to be accidental and too far from the artic- 
ulation to be the result of an inexpert attempt to sever the 
joint. This was not the only use of bone in Alousterian times, 
however, for primiti\'e pointed implements of bone are occa- 
sionally found in Dordogne, mingled with Alousterian flints. A 
variety of rudely fashioned bone implements also occurs at Wild- 
kirchli, in Switzerland. 


Disappearaxce of the Neanderthal Race 

We have seen that the Neanderthals dwelt in Europe for a 
very long time, many thousands of years, during which they ^ 

doubtless underwent considerable evolution from lower to higher | 

t\pes, and into \'arieties, under the modifying influences of ^ 

climate, food, and racial habits. Consequently the known re- || 

mains of Neanderthals exhibit a decided variation in head form, || 

as well as in dentition: some are more primitive and ape-like; [j 

others, such as S[)\' II, are more like the modern races. The i 

Kra])ina variet\’ is more broad-headed than the t\pical Neander- t 

thal variety. The Gibraltar \'ariety is in man}' respects of low f 


I 
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The individual known as Spy II is of higher ty])c than 
the other Neanderthals. The \'ariations in stature so far as 
known are slight. 

For these and other reasons Hrdlicka/' who has recently 
made a broad comparative study of the chief Neanderthal re- 
mains of Europe, is of the opinion that the Neanderthals partly 
evolved into the lower races of Homo sapiens ; being not onl\' in 
some measure ancestral to such very primiti\'e forms as the 
Briinn or Pfedmost race of L^pper Pakeolithic times, but even 
contributing to the higher race of the Cro-AIagnons. He also 
holds that traces of Neanderthal blood and physiognomy are 
not lacking even among modern Europeans. 

A contrary view is set forth in the present volume ; namely, 
that the Neanderthals represent a side branch of the human 
race wTich became wholly extinct in western Europe. This 
view the author shares with Boule and with Schwalbe. Cer- 
tainly the evidence afforded by the known Tapper Pakeolithic 
burial sites does not support the theory that the Neanderthals 
persisted. It is possible, however, that the Upper Pakeolithic 
skeletons discovered at Pfedmost, and now awaiting descrip- 
tion by Alaska, may modify this conclusion and demonstrate 
Hrdlicka’s theory that the Neanderthals survi\''ed and left de- 
scendants or men of mixed Neanderthal and Homo sapiens race 
along the valle}^ of the Danube. 

WTiatever may ha\'e been their fate in other regions, cer- 
tainlv the most sudden racial change which we know of in the 
whole prehistory of western Europe is the disappearance of the 
Neanderthal race at the close of the Alousterian culture stage, 
which was the latest industrial period of Lower Pakeolithic times, 
and their replacement by the Oo-AIagnon race. From geologic 
evidence the date of this replacement is believed to have been 
between 20,000 and 25,000 years before our era. So far as we 
know at present, the Neanderthals were entirely eliminated ; no 
trace of the survival of the pure Neanderthal t\"[)e has been 
found in any of the Upper Pakeolithic burial sites ; nor have 
the alleged instances of the sur\'ival of the Neanderthal strain 
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or of people bearing the Xeanderthal cranial characters been 
substantiated. We incline to agree with Boule and Schwalbe 
that the suj^posed cases among modern races of the transmis- 
sion of Xeanderthal characters arc simply low or reversional 
t\'|)es, which, upon close analysis^ are never found to present 
the highly distinctive and peculiar combination of X'eanderthal 
characteristics. 

There is some reason to believe that the Neanderthals were 
degenerating physically and industrially during the very severe 
conditions of life of the fourth glaciation, but the conseciuent in- 
feriorit}' and diminution in numbers would not account for their 
total extinction, and we are inclined to attribute this to the 
entrance into the whole Xeanderthal country of western Pmrope 
toward the close of Lower PaUeolithic times of a new and highly 
superior race. Archaeologists find traces of a new culture and 
industry in certain NIousterian stations preceding the disappear- 
ance of the txpical Alousterian industry. Such a mingling is 
found in the valley of the Somme in northern France. 

From this scanty evidence we may infer that the new race 
comjx.Ted for a time with the Neanderthals before they dispos- 
sessed them of their principal stations and dro\'e them out of the 
countr}' or killed them in battle. The Neanderthals, no doubt, 
fought with wooden weapons and with the stone-headed dart 
and spear, but there is no evidence that they possessed the bow 
and arrow. There is,^ on the contrary, some possibility that the 
newly arri\ang Cro-Magnon race may have been familiar wdth 
the bow and arrow, for a barbed arrow or spear head appears 
in drawings of a later stage of Cro-Magnon history, the so-called 
Magdalenian. It is thus possible, though very far from being 
demonstrated, that when the Cro-Magnons entered western Eu- 
rope, at the dawn of the Cpper Palaeolithic, they were armed 
with weapons which, with their superior intelligence and physiciue, 
would have given them a very great advantage in contests with 
the Neanderthals, 


biblio(;raphy 


^>59 


(1) Comment, 1012,1, p. 204. 

(2) Smith, \V., i8q4.i, chap. X\'. 

(3) Dietrich, iqio.t, pp. 32Q, 340. 

(4) Penck, iQog.T. 

(5) Leverett, igio i, pp. ,506-314. 

(6) Gcikie, 1014. i. 

(7) Op. lit . p. 272. 

(8) Op. c/ 7 ., pp. 265-266. 

(9) Keith. loii.i, p. 25, Fig. 5. 

(10) Munro, 1012.1, pp. 46, 47. 

(11) Lartct, iSOi.i; 1S75.1. 

(12') Do \'ii)raye, 1864.1. 

(13) Mabsenat, i86S.i. 

(14) Smith, W., 1804.1, chap. XI \7 

(15) (ieikie, 1014.1, p. ik). 

(16) Smith, \\ 7 , op. til., pp. i{)6, 

107 - 

(17) O/). c/ 7 ., p. 224. 

(18) Cieikic, i()i4 i, p. 118. 

(19} Bachler, ig i 2.1. 

(20) Schmidt, 1012.1, pp. 18-52, 165- 

171. 

(21) Op. (if., Ta])]c opposite p. 270. 

(22) Osborn, iqio.i, pp. 410. 420. 

(23) X^iezabitow ski, lOT r. I. 

(24) Harle, iqoS.i, p. 502. 

(25) Obermaier, 1012.1, p. 155. 

(26) Keith, i()ii.2. 

(27) Boule, 1013. 1, pp. 220, 221. 

( 28) 0 />. c /7 , p. 64. 

(29) Fischer, 1015.1. pp 536. 357. 

(30) SchaatThausen, 18751, 1858.1. 

(31) Lyell, 1865 I, pp. 80-02. 

132) Schwalbe, 1807 i. iqoi.i; iooi 2; 
1004 I. 

(33') King, 1864.1. 

(34) ('of)e, 1803.1. 

(35I W'ilser. 1808 r. 

(36) Fraipoiit, 1887.1. 

(37) Schwalbe, 1014 2. 

('38) Dupont, r86o.i. 

(39) Alaska, 1 886.1. 

(40) Rzehak, 1006.1. 

(41) Fischer, 1013. i. 


(42) Klaatsch, looo.i. 

(43) BouysNunie, 1000 i. 

(44) Boule, i()o8i; 1008.2; iqog.i; 

loi r.i ; i()i 2.1. 

(45) Boule. ro I 5.1. 

(46} Martin, 11 ., iqit.i. 

(47) Xicolle, 10 10. 1. 

(48) Keith, it)ir.i. 

(49) Fincher, T015.1, 352. 

(50) Schwalbe, if) 14.1, p. 544, Figs, 

4 and 5. 

(51) Fi.sf'her, f)/>. f / 7 . 

(52) Boule, If) 13. [ . [). 85. 

(53^ (iorianovif - KrambtTger, loof) i. 
(54I Boule, Kjr 5.1, [). 104. 

(55^ d'omes, i<i[4 1, pf). 5.S8 508. 

(56} Schwalbe, 1 00 1.2, ioi4.r,pp 534, 

(57) Schw aibe, i()oi .r, 

(58) Boule, i()i3.r. 

(59) Op. (if., pp. 60, 67, 72, 75. 

(60) Berry, i()[4,r. 

(61) Johnson, 1013. i. 

(62) Qualrefage.s, 1884.1, p. 304. 

(63) Marlin, R., 1014. i, p. 645. 

(64) Boule, loio.i: loii.r. 

(65) Anthony. 1012.1. 

(66) Bf>u[t*. 1013 1. p. no. 

(67) O/? ('ll , p. 1 20. 

(68) Geikie, if) 14.1, p. 150; (h)dwin- 

Austen. 1840.1. 

(69) Sf'hmidt. 10 12 I. pp, 23. 32, 66, 

7 5, 76, TOT , Ipf). 

(70) f >/?. f it . p. I 28. 

(71) Si'hiu hhardi , kit 5 t, J). 144. 

(72) Dechelette, Ifi08.i^ \ol. R pp. 

08-ior . 

(73) Obermaier, i(;r2.i, p. 150. 

(74) ('ommont, looo t. 

(75) Schmiflt. T0T2.T, pp. 126-128. 

(76) Dechi'K'tte, if)o8 r, vol. I, pp. 

104, 105. 

(77) Hrdiirka. 1014. i 


CHAPTER IV 


orKxixc; of tfie upper pal.eolithic — the Grimaldi race — 

ARRIX'AL OF THE CRO-MAGXOX RACE AXD OF THi: AURIG- 
XACIVX IXDUSTRV— (GEOGRAPHIC AXD CLIMATIC COXDITIOXS — 
MAMMALIAX LIFE — CHARACTERISTICS AXD HABITS OF TfIK CRO- 
:M VCLXOXS — DISTRTBUTIOX OF THE AURIGXACIAX IXDUSTRV — 
THE BIRTH OF ARP— ORIGIX AXD DISTRIBUTIOX (.)F THE SOLU- 
TRLAX IXDUSTRV — BRUXX RACE — SOLUTREAX IXDUSTRY AXD 
ART, 

Ix the whole racial history of western Europe there has newT 
occurred so profound a change as that involving the disapj)ear- 
ance of the Neanderthal race and the appearance of the Cro- 
Magnon race. It was the replacement of a race lower than 
any existing human tvpe by one which ranks high among the 
existing t}'])es in capacity and intelligence. The Cro-Magnons 
belonged to Homo sapiens, the same species of man as our- 
selves, and appear to have been the chief race of the Upper 
Palaxjlithic Period up to the ver\' close of Magdalenian times, 
after which the\' ai)parently underwent a decline. 

Although there were one or more other races which influ- 
enced the industrial development of western Europe, the Cro- 
Magnons were certainly dominant, as shown both by the abun- 
dance of their skeletal remains and by the wide distribution of 
their industry and art; the Upper Palaeolithic may almost be 
said to be the period of the Cro-Magnons as the Lower Palae- 
olithic is that of the Neanderthals and the Pre-Neanderthals. 
Their arrival toward the end of Mousterian times effected a so- 
cial and industrial change and a race replacement of so profound 
a nature that it would e'ertainly be legitimate to se[)arate the 
I [)per Pakeolithic irom the Lower by a break ec[ual to that which 
separates the former from the Neolithic.^ 

The arrival of the Cro-iMagnons and the introduction of the 
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Aurigiiacian induslrv' are the first events of the prehistory of 
Europe to which we can assign a date with an\' degree of con- 
fidence ; they correspond geologically with the close of the 
fourth glaciation and the beginning of Postglacial time, the dura- 
tion of which has been estimated by geologists from evidence of 
many different kinds, but which brings us, nevertheless, to sub- 
stantially similar conclusions. It seems that 25,000 years is a 
conservative estimate for the duration of the Postglacial Period ; 
this is supported by the independent observations of Lyell, 
Taylor, Penck and Bruckner, and Coleman ; it is within the esti- 
mates made by Chamberlin and Salisbury, Fairchild, Sardeson, 
and Spencer ; it is somewhat larger than the estimates of Gilbert 
and Upham.* Thus, with considerable confidence we may 
record man of the modern type of Homo sapiens as entering 
western Europe between 25,000 and 50,000 years ago. 

The Lower Palaeolithic industrial cycle, comprising the 
Chellean, Acheulean, and Alousterian, seems to have been 
similar in evolution both around the Alediterranean coasts and 
in the northern portions of Europe. From the fact that the 
Crd-AIagnons' arrived with the Aurignacian industry it would 
appear that they came through Phoenicia and along the south- 
ern coasts of the Alediterranean, through Tunis, into S})ain ; 
also perhaps along the northern coasts of the Mediterranean 
through Italy. Their evolution had j)robabl\' taken place some- 
where on the continent of Asia, for their pln'sical structure is 
entirely of Asiatic t\7)e, and not in the least of African or Ethio- 
pian t\pe ; that is, they exhibit no negroid characters what- 
ever. The reason that Breuil considers that the Aurignacian 
did not come in through central or eastern Euroj)e is that there 
are no early Aurignacian stations in either region, whereas the 
Aurignacian is abundantly developed along the Alediterranean 
coasts, both of Europe and Africa. The {)assage of the CV6- 
Magnons along these coasts was, therefore, like the subsefiuent 
wave of the true Mediterranean race, dark-haired, long-headed, 
narrow-faced people, which followed this coast in early Neolithic 

* See Appendix, Xote \'I. 
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times, or, again, like the wave of the Arabian or Moslem ad- 
vance, which pressed forward along the northern coast of Africa 
and into ^^outhwcbtern Europe. 

Some support of this theory of migration along the north 
coast of Africa is given b\' the presence of the skeletons of two 
members of an entirely distinct race, which are commonly known 



I'M. I ^1. Cntraiii c tn the irreat Grotlr du P/ifirr at the ba--e of {he lime^itone promontory 
known as the Rou^u', with a \iew of Mentone in the (.li>tame. 

After Davanne. 


as the ‘negroids of Grimaldi’ because of their discovery in the 
Grottes Jc Grimaldi near ^lentone, and because they alone among 
all the Upper Pakeolithic races thus far discovered in Europe 
display a number of resemblances to the African negroid race. 
.\natomicall_\- they are related neither to the Neanderthals nor 
to the Cro-^Iagnons. Their archa'ologic age appears to be early 
.\urignacian because they are found immediately above the 
la>-er which marks the close of IMousterian time and the last 
climate favorable to the warm fauna of mammals. 
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This sunny coast where modern France joins Italy has sup- 
plied some of the most valuable records of the racial and indus- 
trial transition from the Lower to the L^'pper Pakeolithic. Of 
the nine Grottcs de Grimaldi three at least show evidences of 
occupation in closing ]\Iousterian times, probably by men of the 
Xeanderthal race^ although no skeletal remains of Neanderthals 
have been found here. Four of the grottos, namely, the Groile 
des EnJ'ants, the Grottc de Cai'illoji, the Barma Grande, and the 
Baoiisso da Torre^ have }delded altogether the skeletal remains 
of sixteen indi\'iduals, all associated with im])lements of Aurig- 
nacian culture and evident!}' representing a number of cere- 
monial burials. Fourteen of these skeletons are attributed by 
Verneau to the Cr6-]\Iagnon race; the other two are the 'ne- 
groids of Grimaldi’ above referred to. This is, therefore, a pre- 
historic record of the greatest signihcance, which we shall now 
examine more in detail. 

Racial vSixcessiox along the Ancient Riviera 

Where the southern spurs of the Alps descend into the Med- 
iterranean and separate France from Italy we find a limestone 
promontory, known as the Baoussc Rousse, projecting in a long 
cliff, beneath which the rocky shore descends abruptly into the 
sea. Opening toward the south, and at inter\’'als along the 
base of this cliff are the nine Grottes de Grimaldi, Doubtless 
the Neanderthals migrated along these shores at a time when 
the hippopotamus, the straight-tusked elephant ill, ajitiqiiiis), 
and ^Merck's rhinoceros (R, merckii) still abounded as the last 
representatives of the great African- Asiatic fauna. These hunters 
of Alousterian times entered the sea-swept floor of the great 
Grotte dll Prince'^ (Fig. 131}, with a ceiling height at that time 
perhaps of over So feet, carrying in their game to the fire-hearths, 
and leaving Mousterian imjilements in the accumulating de- 
posits. In the siK'ceeding layers of this grotto the changing 
forms of animal life demonstrate the effect of the fourth gla- 

Namt.<l in hcnnir of tin* rriunnini; Prin c of Mon i o. wh un ncroio .ind jxT'-oiial 
interest miide the adecinate cxpioratioii of 
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ciation and the cooling of the climate toward the close of iMous- 
terian times. 

The smaller Grottc dcs Enfants (Fig. 132), which lies to the 
west of the Prince's Grotto, was apparentl}' occupied at a some- 
what more recent period, because the lowest hre-hearths con- 
tain, together with the iMousterian implements, remains of 
Alerck's rhinoceros only — apparently the last survivor here, as 
well as in other parts of western Europe, of the warm African- 
Asiatic fauna. The hippopotamus and the straight-tusked ele- 
phant had either become extinct or had been driven farther 
south by the time the hunters first occupied this grotto. In 
the o\'erlying layers of this and several other grottos the fire- 
hearths contain remains of a rich forest fauna which includes 
the wild boar, stag, roe-deer, wild horse, wolf, and bear. The 
first signs of increasing cold in the mountains to the north is the 
appearance of remains of the chamois and ibex driven from the 
Alpine heights. Then in still higher layers appears the reindeer, 
harbinger of the tundra climate. 


The Grimaldi Race 

X'erneau is inclined to regard the Grimaldi as a very ancient 
race, antedating the Cro-Magnon.- He believes that they be- 
long to a new ethnic t}^:»e which played an important role in 
Europe and enjoyed a wide geographic distribution. There does 
not, however, seem to be much support for this opinion, be- 
cause, unlike some other races, no traces of the Grimaldis have 
been found elsewhere, and it would appear more probable that 
they were, as their skeletal characters indicate, true negroids 
which perhaps found their way from Africa but never became 
established as a race in western Europe, 

The t\pe consists of two skeletons found in the Groite dcs 
Enfants by Wrneau in loob. One skeleton is that of a middle- 
aged woman; the other is that of a youth of sixteen or seven- 
teen. Both are referred to the existing species of man. Homo 
sa pirns. The la\'er which contained them is on a level two feet 


Fi('. t :;j. Sc' lion nf the Giollr drs EnfiUih, after Tschirret. In depo'-it^ whi( h ai ( umu- 
luted lo a thi( nf over :;o feet thi^ ^^rotto (’ontains in it^ cndinir strata a mm 

[>lete epitome (if the \iu^'^itudes of elimate, toLcether wiih four burials of member- of 
the Cro-MaLcnon Rate, and, near the base, the ljurial of the two (irimaldi skeleton-. 
Th(‘ ia\Tr- in deseendin(t order are as follows: 

.1. Burial of twT) infant skeletons. Remains e)f forest and alj)ine mammals. 

/). Burial of the skeleton of a Cn'i-Maumon woman. Remains of forest and alpine 
mam mals. 

C. Firedtearths ('ontainint^ forest mammal-^ — the wild boar, al-o the reindeer. 

D Firediearths with ilints of Auri-nadan ty[)e. Remains of h^re-t fauna- the marten. 

K. Layer eontainiim a i airn or artil'uial pile (if -tone. Remains (»f ibex, hor^e, w'olf. 
eaee-lion. and fov. 

Intermediate layer. Remains of the wild asS. perhap- of the -teppe ty[>e, and of the 
reindeer, also of the ibex, the wild luir-e, and forest fauna— the wild boar. 

f. Lar^e fragments fallen from the wive roof. Xo evidenj e of habitation. 

O’. Fire-hearths. Remain- of the moo-e. nje-deer, fallow' deer, stay, wild « attle, ibex, 
fox. leopard, and rabbit. 

//. Burial of a very tall skelet(Ui of the ('r<VM uaox R v l -ee I ly 144 . !»• hire- 

hearth- (ontaininy remain- of the forest fauna, al-o the alpine iharnois and mar- 
mot, till* (ave-hyiena. and the leopard 

7. Burial of tw'o skeletons (if the (.kiM MDi R \* i- I'ly i> jo;- Mint- of Auriy- 

na( ian type and remain- of a fon-si f.uina wlu( imlude- the deer, al-o ot the wild 
hor-e. the alpine ibex, and the hwena 

K. Trat (‘s (.f t har((Kd and disturbed tire he.irth- 

A'-A Remain- of Men k’- rhinowTos and of the h>ana. \ipine </0 i‘ and ti miH-rate 
fore-l laumi. 

A 'rra( es of tire-hearths with Mou-teri.in im|)lemeni- ( hiell\ of ipiart/ite. j>robabl> lefi 
byrnembiTsof the Xi VNUt-KTHM R \( r on the am ie-nt tloor of the yrolto followiny 
the reees-i(-m of the sexi. Fvidente (if presKiu- oecupati(*n by luxcna-. 
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lower than any which contained Cro-AIagnons, and immediately 
above the culture layer of Mousterian times. 

The (Irimaldi characters present a wide contrast to those of 
the Cro-^Iagnon. The two known skeletons, of a woman and a 
youth, arc of inferior stature, not exceeding 5 feet 3 inches : 

Grimaldi female estimated at i.S7 m. 5 ft. r in. 

■■ youth " “ 1.55 m. 5 ft. I in. 

These measurements, however, are only slightly inferior to those 
of the Cro-Magnon woman and youth, which rise to 5 feet 5 
inches. There are many negroid characters in the skull, in the 
structure of the hip-girdle, and in the proportions of the limbs ; 
there are also some characters in common with the anthropoid 
apes, namely, the long forearm, the curved thigh-bone, and the 
marked prognathism, or projection of the tooth row ; the face is 
low and broad, and extremely prognathous ; the nose is platv- 
rhine, or broad and flat ; the jaw is heavy, with large teeth and 
without the chin prominence ; the head form, like that of the 
Cro-Magnons, is dolichocephalic and somewhat disharmonies 
that is. while the head is long, the face is short and relatively 
broad. Yet the cranial capacity is relatively high, being esti- 
mated at 1,580 c.cm. Unlike the Cro-Magnons, the Grimaldis 
have a relatively long forearm and a negroid t\-pe of pelvis. 
The proportions of the leg are, however, somewhat similar to 
those of the leg of the Cr6-l\Iagnon, the thigh-bone being short 
and the shin-bone long, the index being S3.S per cent. In addi- 
tion to the long forearm, which approaches in form that of the 
li\-ing anthropoid apes, there is a curved femur, distinctly of 
anthropoid-ape character. 

“In its body and tooth characters," observes Verneau,^ “this 
negroid race in many respects shows a greater resemblance to 
the anthropoid apes than does the Xeanderthal race." He con- 
tinues : “The fact remains that at a very remote period of the 
Pleistocene there existed in Euroj)e, beside the Xeanderthal race, 
a type of man that in man>- of his cephalic characters, in the 
structure of his pelvis, and in his limb proportions showed strik- 
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ing analogies to the negro of to-day. In their remarkable pro- 
porti(ms the\- exaggerate some of the peculiarities of the recent 
negroes ; the teeth resemble those of the Australian types. 



Fig. 13;;. The Grimaldi skeleton" found in the lower Auri^rnatian layer of the GrotU 
des Enjunh — the youth to the riglit and the woman to the left. After Wrneau. 

There is evidence of the establishment and spread of the Gri- 
maldi race throughout western Europe, namely, in cases of partial 
reversion to this type among the skeletal remains of the Xeo- 
lithic Age, the Bronze Age, and the early Iron Age in Brittany. 


MEN OF THE OLD STONE MrE 


^>68 

Switzerland, and northern ltal\\ Extreme prognathism is the 
characteristic that most fre([Ue]Uly aj){)ears, and in ^omc instances 
there is the broad nose, with the same osteological peculiarities 
that mark the (Irimaldi t\'pe. In e\'er\' instance these indi\'iduals 
show dolichocephalx', nearh' alwax's combined xvith a short, 
broad face. Until the discoxxrx^ of the Grimaldi txpc we xxxre 
at a loss to explain the existence of these indixdduals among a 
population from which they differed so radically/' 



Fit; I :;4. Skull <>f the (Irimaldi youth in front and in pri>file. After Wrncau, one- 

quarter life ^ize. 

Against this opinion of \’erncau we should weigh the entire 
absence of any trace of this Grimaldi race in any part of western 
Europe among all the burials and other human remains of Upjjer 
PaUeolithic age known at the present time. Setting aside any 
such records which are of doubtful authenticity or difficult to 
diagnose on account of their fragmentary nature, there remains 
a number of human fossils representing at least ninety individuals 
discovered at o\-er fifteen widely distributed localities. None of 
these shows anc' features of the Grimaldi race. 

In describing the Grimaldi skeletons, Keitff agrees that they 
are of a mixed or negroid t>-[)e ; the shallow, projecting incisor 
part of the upper jaw and the characters of the chin are features 
of recent negroid races : so are the wide opening of the nose, the 
prominent cheek-bones, the flat and short face. Yet the bridge 
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of the nose is not fiat as in negroes^ but rather prominent as in 
Europeans, and the capacity of the skull in the woman (1,375 
c.cm. ) is ample. In the boy the teeth are large and of the negro 
type ; he bears a striking resemblance to the woman, and his 
cranial capacit}' ( 1,580 c.cm.) indicates a distinctly modern brain ; 
the prominences of the forehead do not meet across the median 
line as in certain negroids and in the Neanderthals. Keith 
concludes that the Grimaldi people represent an intermediate 
type in the evolution of the t}7)ical white and black races. 


VIAIX FEATURES OF THE ENTIRE UPPER 
PAL.EOLITHIC HISTORY 

Having now considered the opening of the Pepper Palaeo- 
lithic, also the single appearance of the Grimaldi race of which 
no further trace is known, it is desirable to briefl}' review the 
entire Upper Pakeolithic history before we attempt to foll<j\v 
in detail its successive phases beginning with the appearance of 
the Aurignacian industry. 

There is ecidence of various kinds that the Cro-VIagnons 
arrived in western Europe, bringing in their Aurignacian indus- 
try, while the Neanderthals were still in possession of the country 
and practising their VIousterian industry. Thus in the valley 
of the Somme, Commont believes he has recognized a level of 
fiints, exhibiting the primiti\'e Aurignacian ‘retouch’ of Dor- 
dogne, but occurring beneath a late Housterian lewl. Addi- 
tional evidence of a contact between the industries of these two 
races is found at the stations of La Ferrassie, of Les Bouffia, and 
especiall}' of the Abri Audit, where there i> a distinct transition 
period, in which the (Uaracteristic types of the late Mousterian 
are found intermixed with a number of fiints Miggesling the 
earlv Aurigmu'ian here it would a])pear that the deveh)pment 
of the Aurignacian is parti}' a hn iil cA'olution, and not an iinai- 
sion of wholl}' new t>'pes of implements. Breuil''' suggests that 
these mixed layers may perhaps be explained by the supposition 
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that we have here degenerate or modified ^vlousterian tools, more 
or less influenced by contact with the Aurignacian industry of 
the Cro-Magnon race. 


THE STOXE IMPLF.MEXTS CHARACTERISTIC OF LOWER .tXD 
UPPER PAL.EOLITHIC TIMES 
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Again, the burial customs of the Neanderthals were in many 
respects followed by the Cro-Magnons ; they chose, in fact, the 
same kind of burial sites^ namely, at the entrances of grottos 
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or in proximity to the shelters. Some degree of ceremony must 
have marked these burials, for with the remains were interred 
implements of industry and warfare together with offerings of 
food. Most of the Neanderthal burials were with the body ex- 
tended ; the two burials of the Grimaldi race were with the 
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limbs in a tloxed position and tightly bound to the body, prob- 
ably with skin garments or thongs. The C'ro-lMagnon burials 
are either with the body extended, as in the (irottes de Ciri- 
maldi, or with the limbs flexed, as in the .\urignacian burial of 
Laugerie Haute. 
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Whether the Neanderthals were exterminated entirely or 
whether thev were driven out of the country is not known; the 
encounter was certainly between a \'er\' sui)erior people, both 
ph\'sicall\' and mentalh', who possible' had the use of the bow 
and arrow, and a ver\' inferior and somewhat degenerate people 
that had been alreade' reduced physicalle' and perhaps numer- 
icalh' be' the severe climatic conditions of the fourth glaciation. 
The Neanderthals were dispossesserl of all their dwelling-places 
and industrial stations by this new and vigorous race, for at no 
less than eighteen points the Aurignacian immediately succeeds 
U})on the Alousterian industry and in a few instances Crb- 
Alagnon burials occur very near the Neanderthal burial sites. 

In the racial replacements of savage as well as of historic 
peoples the men are often killed and the women spared and 
taken into families of the warriors^ but no evidence has thus 
far been found that even the Neanderthal women were spared 
or allowed to remain in the country, because in none of the 
burials of Aurignacian times is there any evidence of the cross- 
ing or admixture of the Cro-Magnons and the Neanderthals. 

The chief source of the change which swept over western 
Europe lay in the brain power of the Crb-AIagnons^ as seen not 
only in the large size of the brain as a whole but principally in 
the almost modern forehead and forebrain. It was a race which 
had evolved in Asia and which was in no way connected by any 
ancestral links with the Neanderthals : a race with a brain 
capable of ideas, of reasoning, of imagination, and more highly 
endowed with artistic sense and ability than am' uncivilized 
race which has ever been disco\'ered. No trace of artistic in- 
stinct whatever has been found among the Neanderthals ; we 
have seen de\'eloping among them only a sense of s}'mmetry 
and proportion in the fashioning of their implements. After 
prolonged study of the works of the Cro-Magnons one cannot 
avoid the conclusions that their capacitx’ was nearl\' if not quite 
as high as our own ; that they were cai)able of advanced educa- 
tion ; that they had a strongly developed aesthetic as well as a 
religious sense ; that their society was ([uite highly differentiated 


Pl. VT. The luMtl uf the Cr6-^ra,i?non t\’])e of Homo a rate inhaliitins; 

''OUlhwe-^tern Ihirope from AuriL^n.uian to Mvis^daicnian times Anti<[uity in 
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UPPER PALEOLITHIC CULTURES 


along the lines of talent for work of different kinds. One de- 
rives this impression especially from the conditions surrounding 
the development of their art^ which are still mysterious and an 
interpretation of which we shall attempt to give in the follow- 
ing chapter. 

Cultural, Racial, and Climatic Divisions 

The Upper Palaeolithic covers the greater part of the ‘Rein- 
deer Epoch’ as it was conceived by Lartct and Christy, who 
began their systematic study and exploration of the caves of 
Dordogne in 1863. They were soon joined by iMassenat and the 
■Marquis de Vibraye, while Dupont took up the work in Belgium 
and Piette made the artistic development, especially in the 
Pyrenees, his chosen field. 

Lartet was the first to perceive that the culture of the grotto 
of Aurignac was quite distinct from that of the Lower PaUco- 
lithic in northern France; he also recognized in the shelter of 
Laugerie Haute, in Dordogne, that there was still another cul- 
ture, which is now knowm as the Solutrean ; also that in the 
shelter of Laugerie Basse, in Dordogne, there was yet another 
industry, that which we now know as Magdalenian. AL de 
MortiUet was the first to recognize the superiority of the Solu- 
trean industry in stone, which in this period reached its height, 
and its succession by the Alagdalenian period, in which the in- 
dustry in bone and horn reached a climax ; but he failed to 
recognize the very important preceding position of the Aurig- 
nacian, and it was not until 1906 that the clear presentation by 
Breuil of the entire distinctness of the Aurignacian industry led 
to the adoption by the Archaeological Congress at Geneva of 
three cultural dhdsions of the Upper Palaeolithic. In the mean- 
time Piette had discovered that in the Alas d'Azil there was a 
distinct cultural phase, the Azilian, following the Alagdalenian, 
and thus a fourfold division of the Upper Palaeolithic (Breuil, ~ 
Obermaier^) was established, as follow.^ : 

AZILIAX . — Industry of the surviving Crd-Mai^non and other resident 
races, and of newly arrived brachycephalic and dolichocephalic races in 
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western Europe; decadent forms of flint and bone workmanshi];); entire 
absence of art. Daiin stage of Postglacial retreat; Europe with a mil<ler 
climate and forest and meadow fauna like that of early histt)ric times. 

M AGP A LEX TAX . — Closing stage of the industry and art of the Cro- 
Magnon race; bone implements highl\' developed, marked decline in the 
dint industry. Close of Postglacial Period; climate alternately cold and 
moist (corresponding with the Buhl and Gsrhuilz Postglacial advances of 
the ice in the Alpine region), or cold and arid; Europe covered with the 
tundra and steppe fauna; life chiefly in the shelters and grottos. 

SOLETREAX.^Culminsiiing stage of flint industry; apparent in- 
vasion in eastern Europe of the Briinn (Bru\, Predmost, and [.d Galley Hill ) 
race. The highlv developed flint industry of the Solutrean tyj)es; art 
development of the Cro-Magnon race partly suspended. Dr}', cold climate; 
life largelv in the open. 

.H'AVCAJC/H.V.— .Vppearance of the Cro-Magnon race in south- 
western Europe, succeeding the Mousterian industry; art of engraving 
and drawing aiifl sculpture of human and animal forms de\'eloping. Animal 
life the same as during the fourth glaciation; climate cold and increasingly 
dry; life chiefly in the grottos and shelters. 

The successive phases of development of Upper Paheolithic 
industry and art have been traced with extraordinary precision 
in Dordogne, in the P\Tenees, in northern Spain, and along the 
Danube and upper Rhine by a host of able workers— Car tailhac, 
Capitan, Peyrony, Bouyssonnie, Lalanne, and others. Breuil 
has made himself master especially of the Aurignacian and has 
succeeded Piette as the great historian of Upper PakTolithic art. 
Obermaier's chief ser\dce has been the comparison of the Upper 
Pal^colitliic of the Danubian region with that of Dordogne and 
northern Spain both in regard to the geologic age and the archm- 
ologic and racial succession. The labors of Schmidt along the 
upper Rhine and Danube have not only brought this region into 
definite prehistoric relation with the Dordogne and the Pyrenees 
but ha\x' gi\'en us b\' far the clearest evidence of the relation 
between the human and the industrial development and the suc- 
cession of climatic phases in northern Europe. Finally, the ex- 
jilorations of (’omrnont along the River Sornmc' have prowd that 
this region, too, wa^ freijuented throughout all Upper Pakeolithii' 
times, during which it exhibits an industrial development hardly 
less important than that of the Lower Paheolithic. 
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There are two ver\^ (listiiiel lines of thought among these 
arehccologibts : the first shown in the tendency to regard the 
industries as mainl\' aiitochthoiioHs, or as following local lines of 
de\'elopment ; the exponents of this theor}^ dwell most strongly 
on the transitions between the Alousterian, the Aurignacian, 
and the Solutrean industries. For example, the chief object of 
Schuchhardt's tour^ through the PaUeolithic stations of Dor- 
dogne was to observe the transitions from one period to another 
and the evidence afforded of successive changes of climate. 
This writer is impressed with the transitions ; he notes that the 
t}7jical curved knives of the Abri Audit furnish a transition 
from the Alousterian scrapers to the Aurignacian 'points' of 
La Gravette and La Font Robert; that the Solutrean takes 
up all the fine threads of the Aurignacian culture and spins 
them further into Magdalenian times. Thus we get an Aurig- 
nacian-Solutrean-AIagdalenian industrial cycle which is compar- 
able to the Chellean-Acheulean-AIousterian cycle. 

Breuil, on the other hand, from the archaxfiogist’s stand- 
point — because he is not especially interested in the matter of 
racial development— is a strong exponent of the idea of suc- 
cessive invasions of cultures, either from the south or Alediter- 
ranean region or from the central region of Europe, which he calls 
the ' Atlantic ' ; and he distinguishes shaqfiy between these 
two great areas of tapper Paleolithic evolution, namely, the 
southern and the central European, pointing out that it was only 
after the establishment of more genial climatic conditions, like 
those of modern times, that there was an added element of 
northern or Baltic invasion. Certainly the archeologic testi- 
mony strongly supports this culture-invasion h\j)othesis and it 
appears to be strengthened in a measure by the study of the 
human types, although this study has not progressed beyond 
the stage of hypothesis. WTien the Cpi)er PaUeolithic races 
have been studied with as close attention as those oi the Lower 
Palaeolithic we ma\' be able to establish [)ositively the relation 
between these human U’pes and the advance of certain cultures 
and industries. 
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Distribi'tiox of Upper Palaeolithic Human Fossils 

Our present view, as drawn from a consideration of the facts 
before us, is that western Europe in Tapper Palaeolithic times was 
entered by four or five distinct races, all belonging to Homo 
sapiens, only three of which became established : 

5. The Fiirfooz (Ofnet, and [?J Crenelle) race, extremely broad-headed, 
entering central Europe possibly from central Asia, bringing an Azilian 
culture, without art or developed flint industry. (AAlpine type.) 

4. a\ dolichocephalic race with a narrow face, associated with the Fur- 
fooz race, either connected with the Briinn and Briix, or an advance wave 
of one of the dolichocephalic Neolithic races. (Mediterranean type.) 

3. The Brunn (Briix, Predmost, and [?] Galley Hill) race, long-headed, 
with a narrow, short face, probably entering central Europe directly from 
Asia through Hungary and along the Danube; bringing a perfected Solu- 
trean culture; inferior in brain development to the Cro-Magnons, in in- 
dustrial contact with them but not displacing them. 

2. The Cro-Magnon race, long-headed with a very broad face, entering 
Europe in closing Mousterian or early ^Unrignacian times, probably from 
the south along the ^lediterranean coast, and bringing in an Aurignacian 
flint industry and art spirit characteristic especially of A\urignacian and 
Magdalenian times ; greatly reduced in number in closing Magdalenian 
times, but leaving descendants in various colonies in western Europe. 

r. The Grimaldi race, in the transition between the Mousterian and the 
.Uurignacian; negnfld or African in character; apparently never established 
as a race of any influence in western Europe. 

The presence of these five races, and perhaps of a sixth if 
the ‘Aurignacian man’ of Klaatsch proves to be distinct from 
the Cro-iNIagnon, is firmly established by anatomy. It is most 
important constantly to keep before our minds certain great prin- 
ciples of racial evolution : (i) that the development of a racial 
tvpe, whether long-headed or broad-headed, narrow-faced or 
broad-faced, of tall or of short stature, must necessarily be very 
slow; (2) that this development of the races which invaded west- 
ern Europe took place for the most part to the eastward in the 
vast continent of Asia and eastern Europe; (3) that, once estab- 
lished through a long process of isolation and separate evolution, 
these racial t\pes are extremely stable and persistent ; their head 
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form, their bodily characters, and especially their psjxhic char- 
acters and tendencies are not readily modified or altered ; nor are 
they in any marked degree blended by crossing. Crosses do not 
produce merely blends; they chiefly produce a mosaic of distinct 
characters derived from one race or the other. 



Fig. 135. Geographic distribution of Upper Palaeolithic human fossils in western Europe. 


We must therefore imagine western Europe in Upper Pake- 
olithic times again as a terminal region ; a great peninsula toward 
which the human migrants from the east and from the south 
came to mingle and superpose their cultures. These races took 
the great migration routes which had been followed by other 
waves of animal life before them ; they were pressed upon from 
behind by the increasing populations of the east ; the}^ were at- 
tracted to western Europe as a fresh and wonderful game coun- 
try, where food in the forests, in the meadows, and in the streams 
abounded in unparalleled profusion. The Cro-Magnons espe- 
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ciall}' were a nomadic hunting people, perfectly fitted by their 
physical structure for the chase and developing an extraordinary 
appreciation of the beauty and majesty of the varied forms of 
animal life which existed in no other part of the world at the 
time. Between the retreating Alpine and Scandinavian glaciers 
Europe was freely open toward the eastern plains of the Danube, 
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From the data of i’enek and Sehmidt. Drawn by Ch A, Reed^, (Compare Fii^. 14 j 


extending to central and southern Asia ; on the north, however, 
along the Baltic, the climate was still too inclement for a waAe 
of human migration, and there is no trace of man along these 
northern shores until the close of the Upper Pakeolithic, nor of 
any residence of man in the Scandinavian peninsula until the 
great wave of Xeolithic migration established itself in that 
region. 

The climatic and cultural relations of Upix-r Pakeolithic times 
may he t'orrelated* in descending order as follows: 

" Thi- (urreldtion agrees in the main with that of Sehmidt in luT Diiuvi^iir VorZf U 
I)< hi <ind. 


ge()(;rapiiy and climate 




6. The Daun or final Postglacial advance of the glaciers of the Alps, 
estimated at 7,000 B. C. Europe with its modern or prehistoric forest 
fauna, the lion lingering in the Pyrenees, the moose in Spain. Aziltan- 
TARDL^T)I^IA^^ closing Stage of the Ui)t)er Paheolithic culture; western 
Europe peotiled by the broad-headed race of Furfooz and Of net, also by a 
narrow-headed race. Baltic Migration, Maglemose culture. 

5. The Gsrhnitz stage in the Alps or second Postglacial advance. Cli- 
mate still cold and moist but gradually moderating. Decline of the Mag- 
dalenian. Period of the retreat of the tundra and steppe animals; mam- 
moth, reindeer, and arctic rodents becoming more rare; Eurasiatic forest 
mammals becoming more abundant. 

Close of steppe peri(')d. Cro-Magnon race still dominant in western 
Europe in the Late Magdalexiax stage of culture. 

4. Interval between the Buhl and Gschnitz Postglacial advances in the 
Alps. A renewed steppe and 'loess’ period. Climate cold and dry. 
Mammoth and woolly rhinoceros, reindeer, full tundra and steppe fauna 
very abundant, Cro-Magnon race in the stage of Middle Magdalexiax 
culture. 

The Biihl stage of Postglacial advance in the Alps ; renewal of severe 
conditions of cold moist climate, and spread all over western Europe of 
the arctic banded and Obi lemmings of the Upper Rodent Layer. Biihl 
moraine-^ in Lake Lucerne estimated as having been deposited between 
i0,ooo and 24,000 years B. C. Cro-Magnon race dominant in the Early 
MaitDALexiax stage of culture. 

2. Period of the tirst Postglacial interval or Achen retreat of the glaciers 
in the Alpine region, A dry cold climate. Cro-Magnon and Brunn races 
in the stage of Solutreax culture. 

I. Close (T fourth glaciation, between 24,000 and 40,000 years B. C. 
Cold and moist but increasingly dry climate succeeding the fourth glacia- 
tion and depc'jsition of Loiccr Rodent Layer, or first invasion of the arctic 
tundra rodents. Cro-Magnon and possibly Aurignacian race in the stage 
of Aerigxaciax culture. 


BEGINNING OF THE UPPER PAL,EOLITHIC 

The Atrioxaciax Ixopstry 

We now glance at western Europe as it was between 25,000 
and 30,000 years ago, at the oi)ening of the Upper Paheolithic. 

During Aurignacian times France was still broadly con- 
nected with Great Britain. The British Islands were not 
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only united with each other but with the continent, while the 
elevation of the Scandinavian peninsula converted the Baltic 
Sea into a great fresh-water lake, the old shores of which are 
readily traced. Geikie also maintains that the rise of land in 
Scotland after the fourth glaciation was accompanied by an 
amelioration of climate and the advent of more genial conditions ; 
a strong forest growth covered the lowlands, hence this is termed 
the Longer Forcstian stage of the physiographic history of north- 
ern Britain ; it corresponds to the temporary period of the 
retreat of the glaciers in the Mpine region, which Penck has 
named the Achenschwdnkung, The latter author is not inclined 
to connect any marked rise of temperature in the Alpine region 
with this interval of time ; to our knowledge no fossil plant 
beds ha\'e been preserved which would give us such indications, 
and the animal hfe, as we shall see, certainly affords only a 
very slight indication of a rise in temperature in the retreat 
of certain of the snow-loving tundra and northern steppe lem- 
mings to the north; the greater number of tundra forms re- 
mained. The continental elevation of the northern coast-line 
of Europe would explain the advent of a dry continental cli- 
mate and the renewal of high prevailing winds, at least during 
the warmer and drier summer seasons, for it is certain that at- 
mospheric conditions such as produced the great dust-storms 
and deposition of Toess' after the second and third glaciations 
prevailed again in western Europe after the fourth glaciation. 
This gave rise to deposits of what is known among geologists 
as the 'newer loess,’ and we find these sheets of ^ newer loess’ 
spreading immediately above the Mousterian culture at a num- 
ber of different points in western Europe. 

WTien the Cro-Magnon race entered this part of Europe the 
climate was becoming more dry and stimulating; the summers 
were warm or temperate, the winters very severe. Great ice- 
caps still spread over the Scandinavian peninsula and also over 
the Alps, but the borders of the ice-fields no longer reached the 
plains; in a sense, the Glacial Epoch had not yet closed, for 
during the whole period of Postglacial time the glaciers of the 
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Alps, beginning in early Alagdalenian times, developed three re- 
newed advances, each somewhat less vigorous than the preced- 
ing one, with intervening stages of a drier climate. 
i The greater number of the Aurignacian stations, like those 

of IMousterian times, were under the shelters or within the 




Fig. 137. ‘Toktiforms' — schematic drawings in lines and dut" believed tu represent 
huts and larger shelters built of logs and covered with hides. From the 
walls of the cavern of font-de-Gaumt\ liordogne. After llreuil. 


entrances of the grottos and caverns; all the stations in south- 
western France are of this character. There was, however, a 
great open camp at Solutre, which was a most famous hunting 
station for the wild horse in Aurignacian times. In northern 
hTance there are several open stations, such as those of Alon- 
tieres and St. Acheul, along the River Somme, and to the east, 
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along the middle Rhine, there are several open ‘loess’ stations, 
such as those of Acheiiheim, Wdklinshofen, Rhens, and Metter- 
nieh. It may very well be that these open stations were \'isited 
onh' during the mild summer season. The continued choice of 
sites which naturally afforded the greatest protection from the 
weather, in France, Britain, Belgium, and all along the Dan- 
ube, as well as in the genial region of the Ri^dera, is a sure in- 
dic'ation of a j)revailing severe climate. It is hardly possible, 
however, that the closed or protected stations were the only 
residences of these people; they merely indicate the points 
where the flint industry was continuously carried on and also 
the vast foyers and gathering places ; but there is little doubt 
from the evidence afforded by the signs on the walls of the cav- 
erns, known as ‘tectiforms,’ that huts and large shelters built of 
logs and covered with hides were grouped around most of these 
stations and scattered through the country at points favorable 
for hunting and fishing. These would be the only dwelling- 
j)laces j)()ssible in such vast open camps, for example, as Solutre. 

Climatt*: and Life of Ai^rtoxaciax Times 

E /'/n7 Postglacial Retreat, AchenseJncankiinii^ i?i the Alpine re^inn. 
lVri(Kl of Solutrean industry. A cold dry climate, with dust-storms and 
wide-spread deposition of doess' in western Earo])e. Flint workers seeking 
many ojien stations. Horses and wild asses numerous on the jmiiries, rein- 
deer and wild cattle very abundant. 

2 , Recession of the lee-Pields of the I'oiirth Ulai iation. Period of Aurig- 
nacian industry. Climate cold and increasingly dry : renewal of the dust- 
storms and deposits of the ‘newer loess.’ Flint industry in the caverns, 
grottos, shelter^, and a few open stations. Opening of the Upper PaLx- 
olithic period, Arri\ad of the Cro-iMagnon race. 

I. final y/t/gc of fourth Glaciation. Close of the Lower Pakeolithic 
yiousterian culture. Gradual extinction of the Neanderthal race. 

The arrival of the Cro-Magnon race and the beginning of the 
Aurignacian industr\' took place during the period of retreat of 
the ice-fields of the fourth glaciation. As we pass from the 
levels of the earh^ Aurignacian industry into those of the middle 
and upper Aurignacian, we find that the mammal life of Mous- 
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terian times continued in its prime all over western EuropCj with 
the addition, one by one, of some new forms from the tundras, 
such as the musk-ox, and the successive arri\'al from the moun- 
tains and steppes of western Asia of such characteristic forms as 
the argali sheep and the wild ass, or kiang. 



(^Compare Fig-. 05 and c/j.) 


The extremely cold and moist climate of the fourth glacia- 
tion had passed, and a somewhat drier but still extremely cohl 
climatic condition prevailed throughout western Europe. Dur- 
ing the early Aurignacian the two northern types of lemming, 
the ])anded lemming {.Ifyodrs torquatiis) and the Obi lemming 
{Myodcs ohvnsh), were still found along th(‘ upper Danube, as in 
the grottos of Sirgenstein, Ofnet, and IbxTstein. From middle 
Aurignacian on through Solutrean times these denizens of the 
extreme north disappear from this region of Europe. Further 
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evidence of a drv, cold climate is found in the recurrence of 
dust-storms and in the great deposits of 'newer loess’ begin- 
ning in certain i)arts of Europe at the very close of the AIous- 
terian industry and extending through both middle and late 
Aurignacian and Solutrean times in all the region of the upper 
Rhine, along both shores of the Danube, and westward in the 
valley of the Somme, in northern France. This period is there- 
fore believed to correspond with the Achcn retreat of the great 
glaciers still covering the Alpine region. 

Another striking proof of the amelioration of climate is the 
return of the flint workers to many of the open stations, old 
and new, in various parts of western Europe, the climate being 
more endurable because less humid. In ^lousterian times the 
open stations were very rare and were perhaps visited during 
the summer season only ; in Aurignacian times they were 
more abundant, there being twelve open stations out of a total 
of about sixty stations thus far discovered ; in Aurignacian and 
Solutrean times the t}pe station of Solutre was much frequented, 
and many other open camps are found in various parts of west- 
ern Europe. 

This is still the Reindeer Period; in fact, it is the Upical 
'Reindeer Epoch’ of Lartet, and the predominant forms of life 
are the woolly mammoth and the woolly rhinoceros; but for a 
time the reindeer seems to have been less abundant, and Aurig- 
nacian times are marked apparently by a very greatly increased 
number of horses. The animal life throughout retains its 
northern or arctic character ; the tundra species predominate, 
the hardy forms of the forests and meadows of Eurasia are next 
in number, and then are found a few of the steppe forms, with 
here and there forms characteristic of the Alps. The entire 
fauna of the Aurignacian may be summed up as follows : 

The wild ass, or kiang, of the Asiatic deserts appears in late 
Aurignacian times in the region of the upper Rhine and upper 
Danube, as seen in the deposits of Wildscheuer, Thaingen, Kess- 
lerloch, and Schweizersbild, and also there probably arrived 
in Europe at this time the Elasmothere (E. sibcriciim), a gigan- 
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tic rhinoceros, distinguished from all others that we have been 
considering by the entire absence of the anterior horn and 


Tundra Life. 

Reindeer, woolly mammoth, 
woolly rhinoceros, musk- 
ox (rare), arctic fox, arctic 
hare, arctic wolverene, arc- 
tic ptarmigan. 

Banded and Obi lemmings 
in lower Aurignacian only. 


Alpine Life. 

Argali sheep, ibex, alpine 
ptarmigan. 

Steppe Life. 


by the possession of an enormous 
single horn situated on the forehead 
above the e}'es, also by the elabo- 
rate foldings of the dental enamel, 
to which the name ‘ Elasmothere ’ 
refers ; its teeth were especially 
adapted to a grassy diet; it ap- 
parently wandered into Europe from 
the arid grass}' plains of central and 
western Asia, and its appearance is 
connected with the extensive de- 
forestation accomj)an}'ing the tundra 
and steppe periods of mammalian 


Steppe horse, kiang, cen- 
tral Asiatic ass. 

Forest Life. 

Red deer, roe-deer, giant 
deer, brown bear, cave- 
bear, wildcat, wolf, fox, 
otter, lynx, weasel. 


life. 

These periodic arrivals from cen- 
tral Asia suggest the existence of 
migration routes which ma\' also 
have been followed by tribes of Pa- 
laeolithic hunters. 

There is no e\'idence at this 


time of the presence of the more 
characteristic animals of the steppes, 
such as the saiga antelope, the jer- 
boa, and the steppe hamster, which 
enter Europe during the later period 
of Magdalenian culture. As an in- 
dication, perhaps, of the dryness of 
the climate we observe that the moose (Alces) is no longer 
recorded, although it reappears in western Europe in later Mag- 
dalenian times. The giant deer (Megaccros) appears in southern 
Germany with the early Aurignacian culture, but this would 


Meadow Life. 

Bison, wild cattle. 

Asiatic Life. 

Cave-hyaena, cave-lion, 
? cave-leopard. 


seem to be the time of its extinction, because it does not occur 
in association with any of the later industries. For a time the 
bison in Dordogne, in southern Germany, and in Austria appears 
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a steep limestone cliff, about a mile east of Rhossilly, on the coast 
of Gower, Wales. As described by Sollas, a painted skeleton, 
long known as the 'Red Lady,' was found in the kitchen mid- 
den which forms the floor of this cave ; recent investigation has 
proved that this skeleton belongs to a man of the Cro-^NIagnon 
race ; the associated implements are of Aurignacian Upe. Pavi- 
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Fio. i;,Q. Section of the sepulchral grotto of Aurignar, the type station of Aurignacian 
culture, as restored by Lartet from the description of the original londitinn of 
the grotto as it was in 1852. After Lyell. 

land cave is thus the first Aurignacian station discovered in 
Britain and marks the most westerly outpost of the Cro-Mag- 
non race. 

In 1S52 the sepulchral grotto of Aurignac, on the nearest spur 
of the Pyrenees, in Haute-Garonne, was accidentally discovered 
by a laborer. It was almost tilled with bones, among which were 
two entire skulls and many fragments, numbering altogether no 
less than seventeen skeletons of both sexes and of all ages. The 
mayor of Aurignac ordered all the bones to be taken out and re- 
interred in the parish cemetery. Thus, in i860, when Lartet 
visited this grotto and determined it as the tj-yie station of a 
distinct industry, all the human remains had been lost beyond 
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recovery, and with them all possibihty of learning to what race, 
culture, and geologic age the}' belonged. On a sloping terrace 
in front of the grotto was the hearth containing one hundred flint 
implements, mingled with the remains of a typical reindeer fauna. 

In 1868 Lartet e.xplored a grotto in the little hamlet of Cro- 
Alagnon, near Les Eyzies, on the Vezere, where he found five 
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Fig. T40. Section of theCirotto of Oo-Ma^non. in whit h the fos-^ilized skeleton 
of the ‘Old Man of Cro-Magnon," Cvpe of the Cr6-]\rat:non rat e, wa"; tli-t overed 
in iSoS, together t\ith the remains of four other indieiduak. After Loui> 
Lartet. Scale = 1-125. 

skeletons, which have become the t}j)c of the great Cro-Magnon 
race of Upper PakTolithic times. The grotto was accidentally 
discovered by workmen building a road in the \Y*zere vallev. 
Here Lartet found the skeleton of an old man, now known as the 
‘old man of Cro-^Magnon' ; then that of a woman, whose fore- 
head bore the mark of a wound from some hea\y blow ; close 
to her lay the fragments of a child’s skeleton and near by those 
of two young men, Flint implements and [)erforated shells were 
found with these skeletons. 

In May, iSbS, the material was first dcK'ribed by BrocaT’ 
his excellent account being later reprinted and amplified in the 
Reliquiae Aquitaniccc of Lartet and Christy.^' Broca referred to 
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these skeletons as incontestable proofs of the contemporaneous 
existence of man and the mammoth. The associated mammalian 
life was that of the reindeer and the industry is now known to be 
of the Aurignacian stage. In his classic original description of 
this t\pe Broca remarks upon the high stature^ the face very 



Pig. i4r. Head oi the very tall ^keletun (if C'r6-Ma;Tnon type (li'^rovered in ihi: GroKe 
df'\ Enjunt^. After W'rneau. One-quarter life ^ize. 


broad in relation to its height, with very long and very narrow 
orbits ; the large and markedly dolichocephalic skull, with an 
unusua!l_\- large brain capacity, noting that the brain capacity 
of the Cro-Magnon woman surpasses that of the average male 
ot to-day; the forehead correspondingly broad, vertical, convex 
on the median line: the bones of the limbs robust, and the shin- 
bones fattened transc'ersel}' ; altogether a very high racial type 
of skeleton belonging to the species Homo sapiens. 


THE rR0-MA(iXON RA( E 


\ erneau/"' in his description of the Cro-Magnon t\’pe, em])ha- 
sizes the disharmonic form of the head^ for the dolicliocephalic 
form of the skull is combined with a face \’ery broad for its height, 
and this, in tact, is the uui(iue and most distinctive feature of 
the Cr6-i\Iagnon race. The cheek-bones are both broad and 
high. It is curious that in this face, so broad across the cheek- 



Fro. 142. Head of the ‘Old Man of Crd-Maitnon.' rtjLuvnaied by the rc-loration of 
the teeth, '^howiny the method t»f restoration of the features atioj)tt,*d in all the nn xleK 
by J. H. MLOreitor. The diameter of the Itead the t heek-boiies is ^ceii to ije 

greater than that across the cranium. big-, igf) and 147, aUo Id. \ I.; 

bones and cheek arches, the space between the eyes is small, the 
nose is narrow and acpiline, and the upper jaw is noticeal)ly 
narrow; it is no less remarkable that this u[)per jaw projects 
forward, while the upper part of the face is almost x'ertical, as in 
the highest t\pes of Homo sapiens. The eye sockets, which are 
remarkably broad, are rather shallow, and their angles are but 
slightly rounded off, so that the form suggests a ver\' long rec- 
tangle ; the mandible is thick and strong, and the chin massive, 
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triangular, and very prominent ; the marks of muscular attach- 
ment denote great muscular development around the thick, 
str(^ng jaws, in which the parts for the attachment of the vertical 


DISCOVKRIES CHIEFLY OF THE CRO-MAGNOX AXD GRiAIALDI 

RACES^ 

Referred to Aurigxaciax Tiates 


Date of 

l)iac<>VLr> 

Locality 

Number of Individuals 

Culture Stage 

Cru-Mvgmon* axd TD Aurion'v IAN' Rv(t: 


PaviLimi ca\e, western Wales 

One skeleton. 

Aurignadan. 



Burial. 



Aurli^IUlc, Haute-( laronrie, Pyrenees, 

Seventeen skeleton-s 

? 


Iraucc 

Burial. 



Cro-Magnon, Dordogne, France, 

Three incomplete 




s k e I e 1 0 n b and 
fragment -3 of two 




others 




Burial. 


iS72"i SS [ 

CfTottes de Grimaldi, Baousse-Rous^jt*, 

Burial. 



Italy 

I 1 Irolte dcs Knfants 

Ftnir rjkeletons. 



'Grotte <le Cirimaldi). 




2. ( «rottL de Cavillon. 

One 



^5 Barma Grande 

Six 



4 BaoU'-^o da Torre. 

Three 


IQOQ. 

Combe-C Apelle, Dordogne. 

Type of Homo ditri\i- 




ndttHiii, Klaat'^Oi 




Burial. 


IgOQ 

Laugerie Haute, Dordogne 

One -'keieton 

V 



Burial. 1 



Solutre 

Fragments 

J 


('amarg(i 1 Santa mltT'. Spain 

Fragment of skull j 



Willemlorf. Au'^tna 

Iragment" | 

Eati Aurignai ian 


Cave of .-Vnlelia-^ ' ^yria) 

Scattered Ixtnes 

Vungnai lan. 

(iRIilALDI RA('K 

igO'i 

(irottes de Grimaldi, Baoussc-Rou^^G 
Italy. 

T (irotte de'' Enfants 

Two bkeletuns 

-Vuiignacian or 


'Grotte de (jrimaldi). 


Late Mous- 

1 



tenaii. 


* Obermaier,^'’ R. Alartin.-'^ 


muscles are unusually large. I would add, says Verneau, to 
these essential characteristics the surprising capacity of the 
cranium, which Broca estimated as at least 1,590 c.cm. The 
majority of these features are found in almost all of the skulls 
of the Cro-Magnon race in the Grottes de Grimaldi. The top 
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view of the skull is unusual on account of the extreme prominence 
of the eminences of the parietals, which give the skull a pentag- 
onal effect when seen from above. The eyebrow ridges show 
decided prominences above the orbits but disappear completely 
in the median line and at the sides and thus differ totally from 
those in the Neanderthal head. 

Of the numerous skeletons found in the Grottes de Grimaldi, 
or Baousse-Rousse, near Alentone, the one first discovered is 
most widely known as the ^man of Alentone,’ which was found 
in the Grotte de Cavillon, in 1872, by Riviere; hence this is 
sometimes spoken of as the Alentone race ; but, as \ erneau shows, 
while the measurements of the skulls of Baousse-Rousse show 
some variety, they do not exceed what might be expected in 
individual variation, and we conclude that all the men of tall 
stature found in the Grottes de Grimaldi belong to the Cro- 
Alagnon race, which is not to be confused with the very distinct 
dwarf Grimaldi race discovered in the Grottes de Grimaldi by 
Verneau, in 1906, in a lower level than any of the skeletons of 
the Cro-AIagnon t}pc. 

In Aurignacian times, loft}' stature seems to have been a gen- 
eral characteristic of this race, but there appears to have been a 
gradual decrease in height, so that in later industrial times the 
race in general is somewhat smaller in stature. The heights arc 
as follows : 


(>Ma"non type of Dordt'Jgne 

. . I 

So 

m. 

5 

ft. 

10 

' 1 

in 

‘‘ woman slightly inferior in ^izc. 









lousse-Rou?st^ Grottes de Grimaldi. 









Adult males of 





ft. 




Cavillon 

I 

70 

m. 

5 

10 

I , 

in 

Barma Grande II 

. . I 


m. 

5 

ft. 

1 1 


in 

Baousso da Torre IT 

. . I 

.S5 

m. 

0 

ft. 


'4 

in 

Barma Grande I 

. . I. 

OS 

m. 

0 

ft. 

4 

in 


Grotte des Enfant^ .... 

. i. 

.04 

m. 

0 

ft. 

4 

j . 

in 

.\vera.ue 

. I 

.S7 

m. 

() 

ft. 

I 

' - 

in 

Woman of Barma Grande climated at 

I 


m. 

5 

ft. 

5 

in 


Youth of 15 years, Barma Grande, estimated a 

t i. 


m. 

5 

ft. 

5 

in 



The woman had not reached complete development. .\s 
there is a variation of b inches in the height of the various male 
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skeletons, it is evident that we cannot reach a trustworthy con- 
clusion from a single subject ; but there would seem to be quite 
a disparity in height between the sexes. 

The \'er\' large skeleton from the Grotte des Enfants, measur- 
ing 0 feet 4’j inches, was found associated with the remains of 


r~- 

I 



Fig. 14^. The tihr’ or shelter of LauErerie Haute. DordoEine. France, where the Aurig- 
narian hurial of a ^keleton referred to the C'rd-Mannon rate, wa-^ di'.covered 
in 1909. Photof^Taph by Reives. 


the reindeer, 15 feet below the surface, from which it would ap- 
})ear probable that the skeleton antedates the ,\.urignacian skel- 
eton of Laugerie Haute, and even of Cro-lMagnon, Thus the 
so-called man of Mentone ma\- be an ancestor of the race which 
was found in Cro-Magnon and other regions of Dordogne. It 
is these men of great height, found in Barma Grande and the 
Grotte des Knfants, which \’erneau selects for his description of 
th<- primitive members of tlu' Cro-Magnon race, whi('h at this 
lime liw'd along the Riviera and in the valley of the Ve/ere and 
later spread owr a \ ast area in western Europe. It is jtrobable 
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that ill the genial climate of the Riviera these men obtained 
their linest development ; the country was admirably protected 



Kk;. 144. Comparative \ne\v of the Xoanderthal '^kelcton (left) from Ln C h<i 
Siiiftls, and of the skeleton of a very tall member of the Crd-Maj^non rate (rights dis- 
covered in the Oroflr drs Enf>iHh. \fler Houle and Verneau. Both figures are ap- 
proximately one-seventeenth life si.^e. 


from the cold winds of the north, refuges were abundant, 
and game by no means scarce, to judge from the ([uantity of 
animal bones found in the caves. Under such conditions of 
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life the race enjoyed a fine physical development and dispersed 
widely. 

With an average height of 6 feet i inches, these cave-dwellers 
may be said to demonstrate one of the most striking traits of 
the Cro-Magnon race. In the proportions of the limbs and in 
the great size of the upper part of the chest these men are re- 
moved from the modern European t\pe and approach some of 
the African negroid types, although there is not the least resem- 
blance to the negro t\j)c in the skull or in the dentition. In 
contrast with the Neanderthals are three characters of the limbs : 
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I'K.. tn. StMtinn- nf the tihiu or ‘^hirt-bone. (it the normal trian^ulMr typt; 
ami ij) the extremely platyrmennh llattcned ty{)c rhanRleristic of the^ 
Crb-Magnon rai c. After Broca. 

the leg was \-er\- long in comparison with the arm ; the\- show a 
remarkable lengthening of the forearm in proportion to the upiier 
arm and a still more remarkable lengthening of the lower leg or 
shin-bone in proportion to the thigh-bone ; the tibia has an index 
of Si -Sb per cent as compared with the femur, which is relatively 
greater than that of the average modern European, with a tibio- 
femoral index of 79.7 per cent. This long shin-bone indicates 
that these men were swift of foot, quite in keeping with their 
undoubted nomadic habits and wide distribution. The flatness 
of the tibia, which is strongly marked in 62 per cent of the 
skeletons, ma_\- well be due to the habit of squatting while en- 
gaged in fashioning flints and in other industrial occupations. 
The leg, long in comparison with the arm, and the thigh-bone, 
strongly developed, are both characters of a hunting race. The 
foot has a very protruding heel, but the sole and the toes are 
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of moderate length. The hip-girdle is of a type which has noth- 
ing negroid about it, but is as fine as that of the most civilized 
whites; it is marked by its strength, the augmentation of all 
the vertical and transverse diameters, and the reduction of the 
anteroposterior diameters. The shoulders are exceptionally 
broad. The fact that the arms are relatively short as com- 
pared with the legs is also a high racial character. The upper 
arm is very robust, and in some cases the left arm is more largely 
developed, in others the right. 

In all the skulls from these grottos near ^lentone, the face 
shows the essential features of the Cro-AIagnon race, its breadth 
being due to the development of the cheek-bones and the zygo- 
matic arches, for the upper jaws are narrow, and the nose is thin 
or leptorhine. At the root the nose shows a marked depression, 
but it rises immediately to a considerable prominence ; it thus 
undoubtedly had an aquiline profile. The orbits always present 
the form of a long rectangle, so characteristic of the race along 
the Vezere. .All these characters leave no doubt of the racial 
affinity of the skeletons from the Grottes de Grimaldi with the 
original Cro-Magnon t\pe. It must be concluded, therefore, 
that t'ertain peculiar features noted in the t\pe of the ^old man 
of Cro-Magnon' are purely individual, and that we are not jus- 
tified in assuming the admixture of a foreign element to ac- 
count for the weakness of some characteristics which we notice 
in the majority of the Cro-Magnon subjects from the caves of 
Grimaldi. 

The highly ev^olved characters of the skeleton in this race 
arc in keeping with the extraordinarily great cranial capacity. 
Broca estimated the 'old man of Cro-Magnon' as having a 
cranial capacity of 1,590 c.cm., and in the female the brain is 
estimated at 1550 c.cm. Verneau estimates the five large male 
skulls of Cro-Magnon type at Grimaldi as having an average 
capacity of i,Soo c.cm,, the lowest being 1,715 c.cm., and the 
highest i,SSo c.cm. This race, observes Keith, was one of 
the finest the world has ever seen. The wide, short face, the 
extremely prominent cheek-bones, the spread of the palate and 
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a tendencv of the upper catting teeth and incisors to project 
forward, and the narrow, i)ointcd chin recall a iacial type which 
is best seen to-day in tribes living in Asia to the north and to 
the south of the Himalaxais. As regards their stature the Cro- 






Fir. Re^^toration of the head c^f the ^Old Man of Cro-Magnon,' in pro- 

file modelled after the type skull of Cro-Magnon, Dordogne, with the 
teeth re-stored and the head given a ycjunger apjiearanee. After the 
model by J. II. McGregor. One-quarter life .d/je, 

Magnon race recalls the Sikhs living to the south of the Him- 
alayas. In the disharmonic proportions of the face, that is, 
the combination of broad cheek-bones and narrow^ skull, they 
resemble the Eskimo. The sum of the Cro-Magnon characters 
is certain!}' Asiatic rather than African, whereas in the Gri- 
maldis the sum of the characters is decidedly negroid or African. 

We shall trace this great race through the Solutrean and 



THE ( RO-MAGNOX race 


301 


Alagdalenian stages of the Upper Palceolithic and consider its 
disappearance and j)ossible distribution at the close of Alag- 
dalenian times. It will then be interesting to consider the evi- 
dence of the sur\dval of the descendants of this race in various 



Fig. 147. Reb-loration of the head of the ‘Old Man of Cro-^Li^non/ front 
view. After the model by J. H. McGregor. One-quarter life -ize. 

parts of western Europe and possibly among the primitive in- 
habitants of the Canary Islands, known as the Guanches. 

Emdknx^e of Other Races 

It is a mooted fjuestion whether the Crb-Magnons were the 
only peo])le inhabiting lAirope in early Aurignaeian time or 
whether there were also two other raees. the Grimaldi and the 
Aurignaeian. As we have seen in the preceding pages, there 
is no e\ddence that the negroid Grimaldi race ever became es- 
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tablished in Europe ; the idea of the presence of a negroid race has 
taken the fancy of archaeologists like Breuil and Rutot, when seek- 
ing an African, Eg_\^)tian, or Bushman analogy in certain phases 
of earl\^ Aurignacian art ; but it rests merely on the slender evi- 
dence afforded b\' the isolated skeletons of a woman and of a boy. 

The case of the Aurignacian race is different ; this is held 
by competent anatomists ( Klaatsch/-- Keith-’b to be distinct from 
the Cro-Magnon race and to bear some resemblance to the 
Briinn (Brux, Pfedmost, [?] Galley Hill) race which, we know, 
became established in central Europe certainly as earh' as So- 
lutrean times, if not before. 

The so-called Aurignacian race (Homo sapiens aiirignacensis), 
described as a subspecies of existing man, is based upon a t\pe 
found in the shelter of Combe-Capelle near ^Montferrand, Peri- 
gord, in the summer of 1909 by O. Hauser.-^ It is commonly 
known as the 'Combe-Capelle’ man from the scene of its dis- 
covery, or as the Aurignacian man (Homo auri^nacensis) ; if a sub- 
species, it certainly belongs to Homo sapiens. The adult male 
skeleton was discovered lying undisturbed in the lowest stratum of 
an Aurignacian industry and was carefully disinterred by Klaatsch 
and Hauser. It was apparently a case of ceremonial burial ; 
a great number of unusually fine flints of early Aurignacian tvpe 
was found with it, also a necklace of perforated shells (Littorina, 
Xassa) ; the limbs were bent.-" Water saturated with lime had 
dripped upon the burial-place, resulting in the remarkable preser- 
vation of the skeleton. This skeleton is compared bv Klaatsch 
with that of Briinn, Moravia, and of Galle\' Hill, near London, 
from which he concludes that it represents a distinct t\pe, the 
Aurignacian race ; the stature is 5 feet 3 inches, as compared with 
6 feet inches, the average in the five Cr6-]\Iagnon males of 
Grimaldi ; the brain case is well arched and falls within the 
variation limits ot Homo sapiens. The skull is very long and 
narrow, the cephalic index being (>5.7 [)er cent; in some points 
it shows a striking similarit}' to that of Briinn, in others it varies 
from it in the direction of the recent European form ; the face 
is not narrow nor is it prognathous ; the lower jaw is small with a 
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well-developed chin. Klaatsch finds many characteristics re- 
sembling those of the Cro-Magnon race, including the Chancelade 
type which is a late Cro-lMagnon, He suggests that the Cro- 
Alagnon t\'pe ma\' be considered a further development of the 
Aurignacian. It seems probable that the Aurignacian man is a 
member of the true Cro-Magnon race and that additional evidence 
is recjuired to establish it as distinct. Schliz“^ considers that this, 



Fig, 14S. Brain outline of the man of the ^o-ealled Auri^naeian race discovered at 
(\>mbe-Capelle in igoo (after Klaatsch), as compared with the brain outline^ 
of a chimpanzee and cd' Homo .^dpi(ns. 


skull is an intermediate form between that of the Cro-AIagnon 
and the Briinn race, an indication that these two races were 
undergoing a parallel development. 

Burial Customs 

Similar customs of burial prevailed widely in Aurignacian 
times, as we have observed from the use of color in the Paviland 
interment of western Wales and in the Briinn interment of 
Moravia. This is a feature seldom found in the Neanderthal 
burials, although the latter are accompanied by signs of great 
reverence and by an abundance of ornaments and finely finished 
flints. Up to the present time the races of the Upper Pakeolithic 
have been studied with far less anatomical precision than those 
oi the Lower, and the attribution of many of the burials to the 
Cro-AIagnon race awaits verification. 
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We have little record of the Pa\'iland burial except that the 
skeleton was that of a man of the CVd-Magnon race and col- 
ored red. Of the burial of Aurignac we have no record other 
than that ^ewnteen skeletons were i)lace(l close together; it 
would a})pear that this compound burial ma\' have been the 
se([uel of a battle or, less probably, that of an epidemic. The 
t\'pe skeletons of the Cro-Magnon race were simply lying on 
the surface of a deep shelter ; thus there has always been some 
doubt as to their exact arcl-neological age; a large number of 
perforated shells was found among the bones, as well as pen- 
dants of ivorw 

The most remarkable Cro-^Iagnon burials of undoubted Au- 
rignacian age are those of the Grottes de Grimaldi ; the infant 
skeletons found here are neither colored nor decorated, but oc- 
curred with a vast number of small perforated shells (Xassa), 
evidently forming a sort of burial mantle. Similarly, the fe- 
male skeleton was enveloped in a bed of shells not perforated; 
the legs were extended, while the arms were stretched beside 
the body ; there were a few pierced shells and a few bits of 
silex. One of the large male skeletons of the same grotto had 
the lower limbs extended, the upper limbs folded, and was 
decorated with a gorget and crown of perforated shells ; the 
head rested on a block of red stone. In the ‘man of Mentone,’ 
f(3und in 1S72, the body rested on its left side, the limbs were 
slightly flexed, and the forearm was folded ; heavy stones pro- 
tected the bod}' from disturbance ; the head was decorated with 
a circle of perforated shells colored in red, and implements of 
various tcpes were carefully placed on the forehead and chest. 
Similarly in the burial of Barma Grande three skeletons were 
found placed side b}' side in a layer of red earth containing a 
large cjuantity of j)eroxide of iron ; two of the skeletons rested 
on the left side, the limbs extended or slightly flexed ; the fore- 
head and chest and one of the limbs were encircled with shells. 

In the burial of the so-called Aurignac man of Combe-Ca- 
pelle, described abo\T, the limbs were outstretched and the body 
was decorated with a necklace of perforated sliells and sur- 
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rounded with a great number of fine Aurignaeian hints. It 
appears that in all the numerous burials of these grottos of Au- 
rignacian age and industry of the Cro-Magnon race we have 
the burial standards which prevailed in western Europe at this 
time. 

We must infer that the conception of survival after death 
was among the primitive beliefs, attested by the placing with 
the dead of ornaments and of weapons and in many instances 
of objects of food. It is interesting to note that the grottos and 
shelters were so frcquentl}^ sought as places of burial, also that 
the flexed limbs or extended position of the body ])revailed 
throughout western Europe into XYolithic times, as well as the 
use of color through the Solutrean into ^lagdalenian times. It 
is probable from their love of color in parietal decorations, and 
from the appearance of coloring matter in so many of the burials, 
that decoration of the living body with color was widely prac- 
tised, and that color was freshly applied, either as pigment or 
in the form of powder, to the bodies of the dead in order to pre- 
pare them for a renewal of life. 

AuriCzXACiax Flint and Bone Industry 

As pointed out in the introduction of this chapter, the geo- 
graphical distribution of the early Aurignaeian industry is espe- 
cially interesting in its bearing upon the routes by which the Cro- 
-Magnon race entered Europe. ‘AVe can hardly contemplate an 
origin directly from the cast,'’ says Breuil,"' '‘because these ear- 
lier phases of the Aurignaeian industry have not as yet been met 
with in central or eastern Europe.’’ A southerly origin seems 
more probable, because the Aurignaeian colonies appear to sur- 
round the entire periphery of the Mediterranean, being tound in 
northern Africa, Sicily, and the Italian and Iberian peninsulas, 
from which they extended over the larger part of southern 
France. In Tunis we find a very primitive Aurignaeian like that 
of the Abri Audit of Dordogne, with implements undoubtedly 
similar to those of Chatelperron, in France. Even far to the 
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east, in the cave of Antelias, in Syria, as well as in certain stations 
of Phoenicia,"^ culture deposits are lound which are character- 
isticalK' Aurignacian. Again, in southern Italy implements of 
tv])ical Aurignacian form, tending toward the superior stage, are 
found in the grotto of Romanelli, Otranto. 

On the other hand, in favor of the theory of local or autoch- 
thonous evolution of this culture is the direct succession described 


below of Aurignacian prototypes and early Aurignacian imple- 
ments above the older 3^Iousterian layers in the various stations 


ArL 

^ricrolithique, microlith. 

Burin, gru\er 

{first appearance). 


IndustriaL 


Coup <le poin", hand-stone 
(rare and degenerate). 
Pointe, point. 

* Chatelperron f curved), 
double-pointed. 


Racloir, 

convex. 

concave. 

straight. 

double-edged. 

triple-edged. 

Grattoir, 

Pert;oir, 

Couteau, 

Enclume, 

Percuteur, 


scraper. 


planing tool, 
drill, borer, 
knife, blade, 
anvil stone, 
hammer-stone. 


of Dordogne. In fact, the 
relation of the Aurignacian 
industry to the preceding 
Alousterian is one of the most 
important in the history of 
Palaeolithic archaeology, be- 
cause of the change of race 
which occurred at this time. 
How far is it derivative and 
autochthonous, how far is it 
new and influenced by inva- 
sion and the handicraft of a 
new and superior race? 

First, as for transition from 
the older culture, it is impor- 
tant to note throughout that 
the 'Aurignacian retouch' is 
identical with the Alousterian ; 
this retouch is on one side of 


War and Chase. 
Pointe, 

Pierre de jet, 
Couteau, 

Pointe de lance, 


point. 

throwing stone, 
knife, blade, 
bone lance-heads. 


the flake only and gives it a 
short, abrupt, and blunt edge. 
As we shall see, it is essenti- 
ally different from that dis- 
covered by the Solutrean flint 


workers and employed in Solutrean times, a superior technicjue 
which produced a sharp, thin edge, many of the implements 


* Denotes very fref4uent occurrence of a typical form. 
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being dressed on both sides. On the other hand, Breuil con- 
cludes that the early Aurignacian industr}' can only in part be 
derived from the late Mousterian and that it is partly due to 
the invasion of a race which ranks much higher in the scale of 
intelligence than the Neanderthal. 

The pure early Aurignacian industry is seen in the regions of 
Dordogne and the Pyrenees in the layers of Chatelperron, Ger- 
molles, Roche au Loup, Haurets, and Gargas. The cave of 



Fig. 140. Implements designed for enp:ravinf? and sculpture. Evolution of the angu- 
late graving-tool or hiinn. from the early .Vurignauan of Chatelperron ileft). to the 
late Solutrean of Placard (right), .\fter Breuil. .Vbout one-third actual size. These 
small implement-, chiefly made from elongated flakes and distinguished by a sharp 
angiilate edge at one end suitable for graving <jn bone or stone, are espetially charac- 
teristic of the .Vurignacian stage of culture, in which they first appear, i. 2. Chateb 
perron points. 0 . Prototype of the Magdalenian ‘parrot-beak.’ Some of these burin'^, 
such as 7, are made into graltoirs or planing tools at the other end. 

Gudenushohle, near Krems, in Lower Austria, exhibits a very 
primitive phase of the early Aurignacian. Here numerous small 
flints were found, resembling those found at Brive by the Abbes 
Bardon and Bouyssonie; similar microliths are also found at 
Pair-non-Pair, Gironde, at various stations in Dordogne, and at 
the Grottes de Grimaldi, on the Riviera, in layers of corre- 
sponding age. 

The chief in\Tntion of this stage is the ^ Chatelperron point' 
(Fig. 149), a direct development from the curved p(flnt of the 
Abri Audit (Fig. 151) and a dominant type of the early Aurig- 
nacian culture. Small almond-shaped ^ coups de poing' are 
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still met with at Chatelperron and a few other localities, but 
Breuil suggests that these may not be real examples of Aurig- 
nacian industry but implements carried off from older sta- 
tions. 

The use of elongated flakes is another feature of this early 
industr\-, but the retouch of the edges cannot compare with the 
fine ‘ grooved retouch ’ of the middle Aurignacian ; as yet the 
flakes are thick and large. Alany of the scrapers are ‘keeled’ 
(grattoirs carcm's). 

An entiruh' new implement appears in addition to the trian- 


gular and elongate flakes of flint shaped into points and scrapers 
of forms; this is the primitive graving-tool, or burin, which at 
first is quite rare, but which we know was designed by the 

Cro-AIagnon artists for their 
early engravings on stone (Fig. 
149). 

A fourth highly distinctive 
feature of the early Aurigna- 
cian is the use of a varietv of 


Art Implements. 
Microlithique, 

* Burin, 

Ciseau, 

* Gravettc, 


microlith. 

j^raver. 

chisel. 

etching tool 


(tirst ap[)earance). 


\ru' Industrial Implements. 

Pointe, point 

( leaf-shaped 1. 

* Grattoir carene, keeled scraper. 
Perqoir, drill, borer. 

* curved ( hnst appearance), 

Gouteau, knife, blade. 

* curved-in ed;^es. 

Poinqon, awl 

( bone). 

XciV Implements of War and Chase. 
Pointe d cran, shouldered point 

( ^tonec 

Pointe de sa<;:^aie, javelin point 
(bone). 

fact, is the culmination of 
afterward begins to decline. 


implements of bone and horn 
consisting chiefly of javelin 
points and drills and of coarse, 
spatula-like tools. 

In the middle Aurignacian 
the flake industry reaches its 
perfection of form and tech- 
niciue; the edges of the flakes 
are shaped all around with the 
‘grooved retouch’ resulting in 
symmetrical forms such as the 
oval, double-ended ‘points,’ 
the leaf-shaped 'points,’ and 
the double scrapers ; this, in 
the 'Aurignacian retouch,’ which 
The retouch of the long flakes is 


* verv frcciuent uixurreiire of a typical form. 
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fine and parallel, but as yet the flakes themselves are generally 
thick and heavy, so that their ends are, [)erf()rce, much broader 
than those of the Solutrean and Magdalenian fashion. One of 
the most distinctive forms of this middle Aurignacian industry 
is the ^keeled scraper’ {grattoir carene) with an abruptly grooved 
retouch (Fig. 150). 

Still more significant in connection with the rapid artistic 
development of these people is the remarkable increase in the 



Fig. 150. Implements suitable for the dressing of hides and for sculpture. The keeled 
scraper or planing tool — carnit' — ^charac. teristic of the Aurignai’ian culture. 
.'\fter Breuil, -\bout two-fifth actual size, i, 2, Short and broad types appearing 
in the middle .Vurignacian. 4. 5. More elongated t\4)es of the advanced niidille .Vu- 
rignacian from Cro-Magnon. Dordogne. 6. Flongated type ^pir) of the close of the 
middle Aurignacian. 7,8. Small grattoirs with handles, suitable for sculpture. 

number and variety of graving-tools, including numerous curved 
gravers, .\lmost all the chief tc-pes of gravers (burins) have 
now been invented, and tools of bone have become extremely 
numerous and varied. To engraving and linear design have 
been added the art of sculpture and the primitive use of color 
(Breuil,-* Schmidt^*). 

In the Dordogne region this evolution of the middle .Vurig- 
nacian is exemplified at Le Ruth, Le Roc de Combe-Capelle, and 
the principal layers of the .\bri .\udit as well as at the shelter of 
Laussel. It is well developed also at Le Trilobite, on the head- 
waters of the Seine. 
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microlith. 


etching tool. 
])ick 


In the late Aiirignacian (Breuil,^^ Obermaier-) there is a no- 
table departure from the Mousterian fashion of chipping the 

flakes ; even the dis- 
, tinctive blunt ‘Aurig- 

Micnuithique, microlith. . . 

Burin, graver. nacian retouch' is 

Ci>cau. chisel somewhat weakened; 

^ (of '^tone and hone). same time 

Ciravette, etching tool. i i 

the work on the elon- 

( triangular or quadrangular, gated flakes becomes 

for sculpture). more facile and skilful. 

Ceremonial delicate, artistic 

Baton de commandement, ceremonial staff work there appear ex- 

(first appearance). tremel}^ small imple- 

Xru.< Industrial Implements. ‘microliths’ 

Grattoir, planing tool various shapes. 

* long but not thick. The early and mid- 

Aiguille, ^ needle Aurignacian 

(bone, first appearance). . . , 

^ ^ point and the grat- 

AVtC Implements of War and Chase, toir/ sharpened all 

Lance and spear head t}q)es, of stone; around, as well as the 

(a) Pointe a cran, shoukkml point, incurved flake become 

{0} laiinte a soie, tongued point 

(Font Robert t>pe). l^ss frequent. The 

(c) Pointe de lau- laurel-leaf grattoirs, or planing 

_ rierf.-*), point( ?). tools, are somewhat 

Couteau, knife, blade i . i , 

(bone, first appearance). and narrower 

than those of the early 
Aurignacian but not very different in form; two forms of 
grattoir are recognized, one long and not very thick, the other 
high and keel-shaped (grattoir carenc). 

.A.mong the perejoirs a curved form is very characteristic, and 
we also note a varlet\' of small knives, or couteau.x. 

The inventive genius of this people is displayed in the rapidly 
increasing variety of flint implements designed for fishing or for 
the chase. Toward the end of the Upper Aurignacian there 
appears the shouldered spear head (pointe d cran), and also a 

* Denotes very fretiuent t>aurrence of a t>'ptcal form. 
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Grattoir, planing tool 

* long but not thick. 

Aiguille, needle 

(bone, first appearance). 
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lance form of which the most perfect types have been found at 
Willendorf, in Austria, and at Grimaldi, on the Riviera. IMore or 
less sporadically there appear specimens of the tongued spear 
heads {pointes a soic), such as are found at Spy, Font Robert, 
and Laussel. This t}-pe of flint is constantly found associated 
with rudely formed prototj-pes of the Solutrean laurel-leaf point. 

Decorative art has now become a passion, and graving-tools 
of great variety of shape, curved, straight, convex, or concave. 



Fig. 151. Implements of industrial use, of the thase, and of tishin;^; also suitable f<ir 
tine engraving and etching on stone or bone. Kvolution uf the Aurignacian pointe 
with abrupt retouch along one edge, from the base to the summit of the Aurignacian. 
After Breuil, About one-third actual si/e. 1-4. Primitive curved points from the 
Ahri Audit, Dordogne. 5. More evolved curved point from Gargas. 0. 7. Points 
from Chatelperron, at the base of the middle Aurignacian. 11-2S. ^MicroHthic points 
from L>i Gravette and Font Robert, The form of 28 suggests that of the pointe a cran 
or ‘shouldered point’ characteristic of the late Solutrean. 


diversified both in size and in style of technique, are very numer- 
ous, We may imagine that the long periods of cold and inclem- 
ent weather were employed in these occupations. The use of 
the reindeer horn is developing, and the decoration of the bone 
with very fine lines drawn b\' the microlithic tools is at times 
very remarkable. Here aj^x^ar the earliest exam})les of the so- 
called Ihiton dc commandement, which is supposed to have served 
as a ceremonial staff or wand ; it is made of the reindeer antler 
with a great hole bored at the point where the brow tine unites 
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with the main beam ; some of these batons are ornamented with 
rude engravings, but not as yet with sculpture. 

Strong and very shaq) graving-tools were also needed for the 
sculpture out of ivory and soapstone of such human figures and 
figurines as the statuettes found in the Grottes de Grimaldi and 
at \Mllendorf and still more powerful tools for such work as the 
large stone bas-reliefs of Laussel. At this time the Cr6-]Mag- 
nons were also fashioning stronger tools for the engraving of 



Protot) [10'=; of the Solutrean laurcl-leaf [)()int, probably an imple- 
ment of war or the tha>c. After Brciiil. Larye symmetrical flakes chif)ped 
over the entire surface, i, 2. Late Auri;^nacian type>. from Font Rohort. 

3, 4, 5. Points from the Proto-S<jlutrean layer of the Grollv dii Trilobitc. 

animals in stone, for shallow forms of bas-relief on the walls of 
the caves, and for other animal outlines. The most evolved 
animal figures of this period arouse the thought of ]\Iagdalenian 
art in its beginnings. 

As this industrial evolution widens it is apparent that we 
witness not the local evolution of a single people but rather the 
influence and collaboration of numerous colonies reacting more 
or less one upon the other and spreading their inventions and 
discoveries. These people were essentially nomadic and no 
doubt carried the latest t\pes of implements from point to point 
or bartered them in trade. Thus there is not only a definite 
succession in such places as Dordogne, but in more remote re- 
gions the form of the implements may take on some important 
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differences.^-^ There are also other localities where the industry 
seems for a while to be suspended; thus in the Cantabrian ]Moun- 
tains of Spain we hnd only the early and the late Aurignacian. 

Stations similar in culture to those of Dordogne extend 
northward into Germany and Belgium and eastward into Aus- 
tria and Poland. Thus the characteristic flint spear heads, 
known as the, pointe a sole and pointc a cyan extend from 
Laussel along the Vezere to Willendorf, in Austria ; and the 
female figures of Baousse-Rousse (Grimaldi) and of Willendorf 
represent the same stage of evolution as the large stone bas- 
relief of Laussel. Again, we obserx^e some relations between 
the Aurignacian cultures of Austria and of the Italian penin- 
sula, such as the pointe a cran^ derived from the gravette 
and found both in various stations of northern Italy and at 
Willendorf. In western Russia the Aurignacian station of iMe- 
zine, Chernigo\^, shows clearly the tjpes of the superior Aurig- 
nacian in the graving of bone and ivory, in the small batons 
recalling those of Spy, in Belgium, and of Brassempouy, in 
southwestern France, in the large bone piercers perforated at 
the head, suggesting the primitive needles from the shelter of 
Blanchard, and in the degenerate statuettes resembling the 
t\pe of Brassempouy. 

Distribution of the AuriCtNacian Industry 

WTien the general geographic distribution of the Aurignacian 
(Fig- 153) is compared with that of the Mousterian (Fig. 125) it 
is suqirising to find how many of the stations are identical ; it 
would appear as if the Cro-Magnons had driven the Neander- 
thals from their principal stations over all of western Europe for 
the pursuit of their own industries and of the chase. We have 
already spoken of the invasion of the Moustcrian stations along 
the Rmera, in the Pyrenees, in the Cantabrian Alps, and along 
the Dordogne and the Somme ; this occupation also extends 
along the Meuse, the Rhine, and the Danube ; but, whereas 
there are only six stations in all Germany of unciuestioned 
Mousterian age, there are more than double that number in 
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Aurignacian times. The Cro-AIagnons entered the grottos of 
Sirgenstein and Rauberhdhle, near the headwaters of the Dan- 
ui)c; northwest of Sirgenstein they established the open Toess’ 
station of Achenheim, west of Strasburg; in the lower layers of 



the ‘newer loess’ was also the station of Vdlklinshofen, south of 
Achenheim; along the middle Rhine were the Toess’ stations 
of Rhens and iNIetternich, and to the far north, close to the 
borders of the Scandinavian glacier, was the somewhat doubtful 
Aurignacian station of Thiede. The Cro-Magnon men entered 
the Sirgenstein grotto and scattered the implements of their 
culture above the ‘Tower rodent layer,’ composed of the Obi 
lemming, and also left remains of the woollv rhinoceros, the 
woolly mammoth, the stag, and the reindeer on the floor of 
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the ca\-ern. The Upper Aurignacian also extends down the 
Danube as far us Willcndorf, and possibl\- to Briinn, l\Ioru\ia, 
whieh last, however, may be of Solutrean age. Altogether be- 





Fro 154. Outlook over the Hay of from the entrant e of the ea\ern of Pindal, 

in the province of Asturiaa, northern Spain. Photograph by X. C. XelM>n. 

tween seventeen and twenty Aurignacian stations have been 
discovered in the region north of the Danube and along the 
Rhine. 

ArRiGXACiAX Art* 

The strongest proof of the unity of heredit\' as clisplayed 
in the dominant Cro-Magnon race in Europe from earl\' Aurig- 
nacian until the close of Magdalenian times is the unity of their 

* Breuil Si hmidi/’' 
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know that the last occupation ])\' the Cro-]\[agnons was near 
the end of Aurignacian times, as indicated by a hearth Idled 



FiCr. I vk PrimitiNo paintnl of animal> from the ravern walls of Font-dc-Gaume, 

r)i'r{lna;nr anrihuU‘<l b\ lUcuil To the early Aurii^nai ian The outlines represent the 
hor>e, il»e\. la^ehear, wild (.attic, and reindeer. After lireuil. 


with late Aurignac'ian dints and with the remains of the bear, 
Ina'ua, horse, and reindeer; the o[)ening of the grotto was 
buried beneath these foyers, which obstructed the entrance until 
the ca\'e was rediscovered at a comparatively recent date. Also 
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at Marsoiilas, Haute-Garonnc, there are two hearths, one late 
Aurignacian, the other late Magdalenian ; the grotto was then 
closed until recent times. The gr(;tto of Xiaux, on the Ariege, 
which contains fine examples of drawings of middle Magdale- 
nian times at a distance of i,8oo feet from the entrance, was 
protected for a long period by a lake 6 feet deep and several 
hundred feet long. At Altamira, near Santander, the superb 
frescoed ceiling was buried, long before X^eolithie times, b\’ the 



closing up of the entrance, which was rediscovered only about 
thirty years ago. 

A third method of dating the art is still more significant : it 
is through a similarity in the engravings on bone, found in the 
old hearths associated with flints, to the mural decorations which 
are found upon the walls. Thus, at Altamira, engravings on 
bone associated with Solutrean and Alagdalenian flints enabled 
Alcalde del Rio and Breuil to date the engravings on the lime- 
stone walls. Hence, in grottos which have ne\'er been closed 
up and which have been freciuented at different times from the 
Paloeolithic to the present epoch one obserxes that the mural 
designs in the caverns are invariably accom[)anied by Upper 
Pakeolithic implements with a similar style of decoration; and 
this is the case at Font-de-Gaume, Combarelles, Portel, ^las 
d’Azil, Castillo, Pasiega, and Hornos de la Pefia. The hone en- 
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gravings of tjie female red deer found at Mtamira are identical 
in their artistic period with those found on the walls of the same 
grotto. The excax'ations at Castillo, where numerous shoulder- 
blades of the deer were found engraved in the same style as those 
of Altamira, prove that all these engravings and drawings are 
to be referred to ancient Magdalenian rather than to upper 
Solutrean times. The engra\angs upon the walls in the grotto 
of Hornos de la Pena, of Aurignacian times, are dated through 
the discover}' at the base of the layer of Aurignacian flints of an 
engraved equine figure similar to the engravings at Mtamira. 

A fourth method applies to those not infrequent cases when 
two or three designs are superposed one upon the other, from 
which it necessarily follows that the underlying designs must 
antedate those above. 

Through the application of these four methods Breuil has 
succeeded in dating all the steps in the advance of art from 
Aurignacian into Magdalenian times. 

Exgravixg, Painting, and Sculpture 

In the archaic drawings of the caverns of Pair-non-Pair, La 
Greze, and La Mouthe most of the animal figures are somewhat 
heavily and deeply engraved ; the proportions are not true ; the 
head is usually too small, with a large, short body which is often 
lightly modelled, resting on thin extremities. Quadrupeds are 
fre(|uentl}’ represented with but two legs, as in the case of the 
mammoth. That the powers of observation were only gradually 
trained ib shown by the fact that details which in later drawings 
are well obserc'ed are here o\'erlooked ; the profile drawings of 
animals, with one fore leg and one hind leg represented, are quite 
like those of children. 

Progress toward a true representation of animal form in 
drawing begins very early ; even in middle Aurignacian times 
primitive drawing and engraving commences to replace sculp- 
ture. Both the flint ‘burins’ and the engravings on the walls 
of the grottos show that the beginnings of drawing may be 
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traced back to early Aurignacian times. While the Palaeolithic 
artists early in the Aurignacian had obtained a certain facilit}* 
in plastic work, their drawings, which are solely contours — 
somewhat imperfect and deeply engrac'ed lines — show a grad- 
ual development. The degree of skill attained 
in late Aurignacian times we know from the 
engraving of a horse on a stone fragment from 
Gargas, and from a sketch of the hinder cpiarter 
of a horse found in the cave of Hornos de la 
Pena, which is engraved on the frontal bone of 
one of the wild horses ; the latter is strikingly 
similar to one of the engravings found at the 
entrance to the same grotto. The engravings ’M 

on a slab of slate of the heads of two woolW 
rhinoceroses^' (Fig. i6i) probably belong to the # 

late Aurignacian. Similar attempts are found I m 

in the Abri Lacoste. Ornamentation develops \ | 

in the middle Aurignacian, but retains a simple ^ 

geometric character. Female 

The parietal art on the walls of the caverns, iryuaiiine tale, 
mostly deep engravings, consists of stiff profiles Croittsdc'L-tLifd'! 
in single lines and in red or black coloring. The noar Montunc. 
animals represented are the ibex, the horse, the 
bison, and rarely the mammoth. The cac^es 
where these are found are Pair-non-Pair, La rcprelent^ the 
Greze, La Alouthe, Bernifal, Font-de-Gaume, ^f*n<iition 

, . t omiiK.m t<-> many 

Altamira, and Alarsoulas. Crucibles for grind- of tiK:,e figures, 
ing the color are found in the grotto of Alar- L 

° ^ ° ^ ^ showing that ab- 

soulas, the color being made bv grinding up the normal tk-velop, 
i-ed and yellow oxides of iron. ' _ 'J;; 

The development of art during the whole ''tcatojiy-y. vfter 
Aurignacian is continuous and is undoubtedly the 
work of one race ; Breuil considers it the work certain!}' either of 
the tall Cro-AIagnons or of the small Grimaldis ; there is. however, 
no evidence of the survi\'al of the Grimaldi race, and we' may 
safely attribute this entire art de\'elopment to the CT6-Magnons. 
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The creati\'e spirit manifested itself along many different 
lines. In the fashioning of bone in earh' Aiirignacian times there 
begins a new indiistr}' eat)able of great possibilities; out of com- 
Ijinations of lines there dewlop geometric figures ; in animal fig- 
ures there is an attempt at simple SNunmetric relations, but a 
full, free composition is not attained. With further experience 
in working with bone and i\'or}', we find 
in the middle Aiirignacian the first plastic 
representations of the human figure in the 
round. 

The Cro-AIagnon artist undertook this 
plastic work, choosing chiefly for his sub- 
ject the female figure. These small plastic 
models were probably designed as idols; 
the figures are often misshapen; in the 
face the e\TS frequently are not indicated 
at all ; in some cases the ear is indicated ; 
the}' recall the style of the modern cubists. 
]More care is given to the sculpture of the 
form of the body than of the face. The 
ivory statue known as the Venus of Bras- 
sempouy lies at the base of the middle 
Aurignacian ; of the same epoch are the 
female statuettes of Sireuil, and the torso 
from Pair-non-Pair, whereas the soapstone 
figurine of ^lentone and the ivory statu- 
ettes of Trou IMagrite, Belgium, belong to 
the late Aurignacian. The spread of these 
idols, which are altogether characteristic of the earlier period of 
the Upper Paheolithic, is traced east\vard to Willendorf, Aus- 
tria, and to Briinn, Moravia. 

Breuifs great contention is a certain similarity to north 
African art, whii'h would seem to agree with his theory that the 
Cro-Magnon [>eoi)le followed the southern shores of the Medi- 
terranean. bringing with them the Aurignacian industry and the 
gl>ptic art of the female statuettes similar to those of baked 



Fro T>(). St.itut ue in 
lime-tonr fn>ni tht.- '.^roUi) 
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clay which are found along the \’alley of the Xile. These figu- 
rines have in common the great development of all the parts 
connected with maternity, and in some cases a coiffure or head- 
dress very much like that found in the most primitive Egyp- 
tian work. The extreme corpulence of all the figurines has 
been compared with the ‘steatopygy,’ or development of what 



Fig. i6o. Female fi^rurinc in soap-tone, di^covercrl at the GroUt ^ d- Gr’nhildi, 
near ^Tentonc and attributed to the late AuriLrnat ian. After Ober- 
maier. Thi- seem^ to be a [prototype of modern eubi-t art. 


are politely known as the ‘posterior curves/ of the female in 
many African races. But only one of these Aurignacian figu- 
rines is truh' ^ steatopygous ’ ; the others are simply coi*i)ulent, a 
condition due to eating large quantities of fat and marrow, and 
probably to a very sedentary life. It is noteworthy that none 
of the male figures in drawing and sculj)ture is corpulent, W'hile 
the art of the statuettes appears to come to a close in late Au- 
rignaciau times, it may extend into the Solutrean at Hriinn, 
Moravia, and at Trou Magritc*, Bt‘lgium. With due regard for 
analogies, it would rather appear probable that thi^ archaic 
sculpture was autochthonous. 
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The art of engraving and drawing was almost certainly 
autochthonous, because we trace it from its most rudimentary 
beginnings. This northern art developed from the beginning of 
Ui>per Paheolithic times over the whole of southwestern France 
and in the northwest of Spain, being contemporaneous with the 
descent of the ali)ine fauna from the PcTenees and the Alps and 



Fit'.. I' r. > onuravin'jN of various mammals on a >lab of f<nintl in the 

tt d:i Ini'h'ir Vunntp Frani c. In detail are seen the profile'' of Iwn woolh rhi- 
ntH erodes >eipt‘rpo-<e(i on the rump of a mammoth with tail upturned. After Breiiil. 

the presence all over western Europe of the tundra fauna. It 
was, 1)}' preference, an animal art, begun by the Aurignacians 
but largely suspended in Solutrean times. 

Painting'^ abo had its birth in the Aurignacian, in the simple 
contour'; o! the liand pressed against a wall surface or outlined 
with color, accom[)anied by primitive attempts at linear drawing 
in c olor and [)ainted groupings ; for example, the crude outlines of 
the bi>on in the grotto of Castillo are of Aurignacian age, also the 
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black linear desi^^ns of the deer and of the il)ex in the <'a\'ern of 
Font-de-Oaume, Dordogne^ the striking red linear design of the 
mammoth in tlie grotto of Pindal, in northern Spain, re])resent- 
ing the animal as with two limbs, and the red outlines of wild 



Fig. 162, Silhouettes of complete and of pvirtly miuilated IniniF from the walF 
of the grotto of Gargas in the Pyrenees. After Preuil. 


cattle in Castillo. Breuil also attributes to Aurignacian times 
the spirited figure of the woolly rhinoceros in red ochre in the 
cave of Font-de-Gaume, as well as the outline of the stag in red 
color. 

We are impressed throughout with three qualities in this 
Aurignacian design : first, the ver\' close observation of the 
animal form: second, the attempt at reali>tic effect produced 
with very few lines ; third, the element of motion or movement 
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in these uniniuls. For example, the two heads of the \\ooll\ rhi- 
noceros in the slai) engravings of the Trilobite grotto (hig. lOi) 
are remarkably correct in proportion ; there is an attempt with 
tine lines to indicate the wool hanging along the lower surface of 
the head : behind these two figures is the rump of an elephant 



I It. lO^ rht '‘vtrlKtnuirF^ t luT of on the lieune a t\pital roi k sht-Uer, 

tir>t in \i hLiikan times, and also visited durin^^ the Mousterian, Aurig- 

naeian. and bolutrean stages. Photograph by X. C. Xelson. 


with the tail ui)turncdj an adaptation of the artist to the form 
of the slate fragment ; the outlines of the feet both of the rhi- 
noceros and the mammoth are remarkably accurate representa- 
tion> of thebC pach\'derms. 

In the more ad\'anced de\'elopment of draftsmanship in late 
Aurignacian times the engravings of these animals not merely 
approach the truth, but characteristic features are strikingly 
represented ; and with a few sure lines the proportions of the 
b(Hl\' as a whole are better preserved, while the complicated 
cur\ e^ of the hoofs and of the head show verj' close observation. 
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In the grotto of La Greze overhanging the Bcune, a small 
tributary of the VezerCj was found an archaic Aurignacian out- 
line of the bison deeply incised on the limestone walls. The 
grotto of Gargas,* Hautes-Pyrenees/*^'* is one of the most fa- 
mous stations ; it was entered in closing iNIousterian times and 
was occupied at intervals during the Aurignacian stage. Beneath 
the Mousterian layer is a deep deposit of entire skeletons of the 
cave-bear without any traces of human industry. These layers 
lie beyond the grotto in the vast foyer which opens above into 



Fig 164. Section of the rot k shelter Laiwriek >ho\vin,4 the ''U})crpt>>et.l in(hi''trial 
layers from At heulean toSolutrean times. After Lalanne, 


a great chimney, so that this is one of the true cavern habitations. 
The drawings along the walls of the ca\'e include a large number 
of figures in a very unequal st\ie, which belong chiefly tc^ middle 
and upper Aurignacian times. Among these are two figures of 
birds, several mammals, a few primitive drawings of wild cattle, 
the bison, the ibex, and numerous representations of the horse. 
A long seq)cntine band of color meanders among some of these 
drawings. Most interesting are the silhouettes of the hand in 
black and red produced by pressing the hand against the lime- 
stone wall and covering the surrounding surface with color. It 
would appear that the fingers were mutilated or cut off at the 
middle joint, because one, two, three, and four of the fingers are 
wanting, but the thumb is ne\'er mutilated. This mutilation 

* The writer luul the pri\ileL'e of all the-c tavern? in the tompany either (»f 

Professor Emile Cartailhac, or of the Abbe Breuik 
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of the hand may be compared with similar practices prevailing 
among some Australian tribes. 

In the cavern of Alarsoulas, on the headwaters of the Garonne, 
the conditions are altogether different; the parietal art here 
represents two cultural stages, the late Aurignacian and the late 
Alagdalenian. There is a small entrance grotto with two 

hearths, corresponding to these 
two industries. The entrance 
to the cdve is well uj) on the 
side of the hill, and the drawings 
which belong with the upper 
Aurignacian culture are some- 
what damaged. Again, we find 
designs extending along the wall 
below the drawings. There are 
numerous outlines of the bison 
in black, the entire side of the 
bod}' being covered with splashes 
of red. 

The great abri of Laussel, on 
the Beune, was first visited by 
the Neanderthals, for there are 
two Alousterian layers and 
above them two Aurignacian 
layers, the lower belonging to 
the middle Aurignacian industry 
and the upper to the closing 
Aurignacian period. This long, overhanging cliff of Laussel is a 
txpical shelter, first sought in Acheulean times, recdsited in 
Alousterian times, then again in middle or late Aurignacian, in 
Solutrean, and tinalK in ^lagdalenian times. As these succes- 
sive layers rise they approach the shelter of the cliff, so that 
the Alagdaleiiian flint workers were directlv beneath the over- 
hanging rock shelter, which o[)ened tiutward toward the sun. 

^ In the upper Aurignacian lax'er Lalanne disco\'ered two bas- 
reliefs representing the figures of a man and of a woman. The 



r IG. i^)v Ra'-rclicf nf a woman with a 
(Irinkint; horn u[[)tuR“([ on the fa< e 
of a boulder within the ''helter of Laiis- 
sel, and attributed to the late Aurii;- 
naeian. Aftt r Lalanne. About one- 
eii^dith a» tual >i/e. 
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bas-relief of the woman represents a nude figure holding the 
horn of a bison in the right hand; this is cut from a block of 
limestone with a relief of about two centimetres, and it measures 
forty-six centimetres in height ; with the exception of the head, 
the entire body is polished, and at certain points there remain 
traces of red coloring. A little 
farther on the artist had modelled 
the figure of a man in three- 
quarter view in the attitude of 
casting a spear or of an archer 
drawing the bow ; the top of the 
head and the extremities of the 
limbs have been broken away ; the 
figure measures forty centimetres 
in height. These bas-reliefs of 
Laussel are regarded as sincere rep- 
resentations, for the artist has pre- 
sented as accurately as possible the 
contemporary human figure ; both 
the man and the woman are rep- 
resented in motion. On the tech- 
nique employed in this primordial 
sculpture, Doctor Lalanne observes 
that we find at Laussel a series of 
tools perfectly adapted to attain 
this result, many of which would 
have been inexplicable unless found 
to occur in connection with the 
sculpture itself. It is curious to note how many analogies there 
are between the flint utensils of the primitive sculptor and those 
of the sculptors of our own day. First, we find tools designed 
to remo\'e the rock, there are points, ])ickaxes, chopping tools 
for shaping the rock, saws, and coarse stone planers ; all of 
these are \)erfectly adapted to the hand, from which we may 
conclude that our artist was right-handed. There is a great 
number of graving-tools, or burins, all forms being represented 



Fig. i66. Bas-relief of a spear 
thrower or hunter, si uii>ture(i on 
the fare of a boulder within the 
shelter of Laussel. At ter Lalanne. 
About one-sixth aetuai size. 
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— plain, double, fine, coarse, and combinations of the burin and 
grattoir. Some of the burins show the sharp-angled point cen- 
tred at the extremity of a blade ; these are the ordinary types ; 
but in many the blade ends with a terminal retouch, which 
may be trans\'erse, oblique, concave, or convex with the point 
to one side. The grattoirs, or planers, are equally numerous, 
with examples of all the known forms. ]Many of these are 
formed at the end of a blade; a few are circular, and others are 
at the opposite end of a pointed blade ; the latter are particu- 
larly tine and are retouched around the entire edge. But the 
artist did not merely carve his subjects ; he also coated them 
with a paint made of ochre and manganese ; he crushed his 
coloring matter on a palette of schist, and we have found one 
of these unbroken and still bearing the red and ochre colors. 
This palette is lo ^ 2 inches long and 6 inches wide ; it is oblong 
in form. 


Distributiox of the Solutreax Industry 

The period of the Solutrean industry is one of the most diffi- 
cult to inteq>ret in the whole prehistory of western Europe. 
The remains of this industry in several localities lie directly be- 
tween those of the Aurignacian and the ^Magdalenian ; in others, 
as at Solutre, they directly follow the Aurignacian. There is no 
doubt that this represents a very long and a ver\' important 
epoch in Upper Palceolithic development. From the cultural 
standpoint it represents a climax in the flint industry, but a 
period of suspension or of arrested development in art. 

A glance at the maps of the ^Mousterian (Fig. 125), the Aurig- 
nacian (Fig. 153), and the Solutrean (Fig. 167) culture stations 
shows that the geographic distribution of the Solutrean is en- 
tirely unique ; whereas the Aurignacian culture may be said to 
girdle the Mediterranean, both on its southern and northern 
coasts, the Solutrean culture is absent in this entire region. The 
inteq)rctation of this strange phenomenon offered by Breuil, 
that the Solutrean culture entered Europe directly from the 
east and not from the south, mav be connected with the theory 
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that toward the end of Aurignacian times a new race from the 
central east was working westward through Hungar}' and along 
the Danube — a race of inferior mental Upe, but extremely ex- 
pert in fashioning the flint spears and lances with what is known 
as the Solutrean ^retouch/ This may be the race of Briinn, 



Fig. 167. Geographic distribution of the principal Solutrean industrial stations in 

western Europe. 


Briix, and Pfedmost, the remains of which are found in two 
localities associated with these highly perfected flint spear heads. 
Either by the inc-asion of this race or, more probably, by the in- 
vasion of the highly perfected spear-head industry itself, the t\pe 
station of Solutre, on the Saone, was established and the region 
of Dordogne reached, where this industr)- progressed at twelve 
different stations. 

There is no doubt whatever that the new and entirely dis- 
tinct Briinn race penetrated the Danubian region at this time, 
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bill there is no evidence from skeletal remains that it reached 
France, it is (juile possible tliat some of the flint workers adept 
in the Solutrean 'retouch' migrated into the far western sta- 
tions of Dordogne, bringing with them their beautiful techni(|ue, 
but without leaving traces of their skeletal remains through 
ceremonial burial. This unsettled problem affords one of the 
manv' reasons w'hy the anatomy of all the Upper Palaeolithic 
men of vv'estern Europe should be most carefully studied and 
compared. 

Another mystery of Solutrean times is the arrest of the ar- 
tistic impulse which had animated the Cro-AIagnons through- 
out the entire Aurignacian. Evidences of artistic work in Solu- 
trean times are very rare^ and some drawings wEich have been 
attributed to the Solutrean^ as at Altamira^ havx now^ been re- 
ferred to the Alagdalenian. Is it possible that the Cro-AIagnon 
race for a time suspended its artistic endeavor only to renew’ 
it under the dift'erent conditions of environment of Alagdale- 
nian times? L^nfortunatelv'j the Solutrean burials afford very 
little evidence on tliis point. One interj:>retation wEich may be * 

offered is that the Solutrean was evidently a period of open-air 
lifc% and that the new’ implements of the chase of Solutrean | 

t\pe absorbed the industrial energies of these people, for the 
W’capons w’ere fashioned in enormous numbers. Consistent with 
this theory of climatic inffuence is the fact that the return of 
the sev’ere climate of Alagdalenian times, wEich crow’ded the 
men again into the shelters and grottos, w'as accompanied by a 
renew’al of the artistic development continuing from the point 
wEere it had been interrupted in closing Aurignacian times. 

That Aurignacian and Magdalenian art is the w’ork of one race 

there can be no question wEatever ; that this race w'as the I 

Cro-AIagnon is now absolutely demonstrated. 

The climate of Solutrean times is generally believed to have 
been cold and dr\'. In the region of Dordogne throughout this 
period the reindeer was still far more numerous than any other 
animal; so w’e may safely conclude that this w’as the principal 
object of the chase and of food ; in fact, it would appear that the 
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reindeer were resident forms in the valley of the \"e2ere, hunted 
and consumed throughout the yeard'^ Here we also occasionally 
find the northern steppe or Obi lemming, an animal which at the 
same time extends along the borders of the Volga River toward 
southern Russia. It would appear that in Solutrean times in 
southwestern France there prevailed a dry, cold continental 
subarctic climate like that of the Caspian, Volga, and Ural steppes 
of the present day. With the mammoth and the reindeer occur 
a great variety of northern European forest forms — the true fox, 
the hare, the stag, the brown bear, the wolf, the bison, and the 
urus. Alost interesting is the identification of the jackal belong- 
ing to the ancient species C. ncscJicrscnsis, In the t\^)e indus- 
trial locality of Solutre the reindeer is ^'ery abundant in the 
fire-hearths associated with the lower Solutrean industry, but 
less abundant in the upper levels ; an antelope, perhaps the 
saiga antelope, is said to be foimd among the crude engravings 
on bone. 


SoLUTREAx Races 

There were certainly two distinct races of men in Europe 
during Solutrean times, to the east the race of Brunn and to 
the west the race of Cro-Magnon. Remains attributed to the 
Cro-AIagnons have been found in the Departments of Charente, 
Cdronde, Lot, Haute-Garonne, Tarn, and Dordogne. But most 
of these remains are very fragmentary and cannot readily be 
determined racially. The fragments of ten skulls and a few other 
bones found in the Grotte du Placard, Charente, are attributed 
to late Solutrean and to early Alagdalenian times and consti- 
tute one of the most exceptional discoveries which have thus 
far been made in France ; the interments probably date from 
the early Alagdalenian (p. 3S0), but are probably of a race 
surviving from the Solutrean, The section of the c'av'e deposit 
is from 23 to 26 feet in thickness and is highly instructive; it 
shows eight cultural lax'ers, separated by la}*ers of debris and 
succeeding each other in the following order : 
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8 . Neolithic layer. 

7-4. Magdaienian layers; in the lowest layer is the ceremonial burial 
of four skulls. 

3. Solutrean layer with shouldered points {pointes a cran) and a few 
laurel-leaf points ipointes dc laiirier), 

2. Solutrean layer with laurel-leaf points but no shouldered points; 
knives, grattoirs, scrapers, borers, in great numbers, together with javelin 
points and awls in bone and ornamented with notches, and fragments of 
red chalk and black lead found embedded with the Solutrean points. 

I. Mousterian layer. 

R.A.CE OF BrCn*n, Brux, Predmost, axd (?) Galley Hill 

In 1S71 a skullcap, now in the Roj'al Aluseum of Vienna, was 
discovered in the course of coal mining at Briix, Bohemia. In 
1891'" a skeleton, apparently of the same race, was discovered 
at Briinn, Moravia, deeply embedded in loess along with bones 
of the wool!}' mammoth and other great Pleistocene mammals. 
In 1S92 it was described by Makowsky,-*- who a few years be- 
fore had excavated from the loess sand in the neighborhood of 
Briinn the fragmentary skull now known as Briinn II. Both 
these skulls are of a somewhat low racial tj-pe, and for a long 
time the}’ were regarded as transition forms between the Nean- 
derthals and Homo sapiens, but in 1906 Schwalbe^’’ showed the 
affinity between the skulls of BriLx and Briinn and at the same 
time their entire distinctness from the Neanderthal skull and 
their approach to lower forms of Homo sapiens. The chief dis- 
tinction of these skulls is their extreme elongation or dolicho- 
cephaly, the ratio of width to length being 69 per cent in the 
BriLx skull, and 68. 2 per cent in the Briinn skull. The latter 
ranks lower in racial t}pe than the Australian negroids. The 
chief distinction from the Neanderthal skull is in the index of 
the height of skull (51.22 per cent) and in the absence of the 
prominent ridges extending across the eyebrow region above 
the nose;* the forehead, in brief, is more modern, the frontal 


* TH'-piU' S, hwalhp’s thu supraorhital in .skull appear to form a 

I onipiete bridj^e [ )n< tor Hrdlieka regards the related Predmost skull as distinctly show- 
ing Xeandert haloid affinity. 
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angle being 74.7-75 per cent. The brain capacity in this race 
is estimated, according to ^lakowsky,^^ at 1,350 c.cm. Both 
the Brlix and Briinn skulls are harmonic ; they do not present 




Fig. 16S. The type skull knowm as Briinn T — supposed male — discovered at Brunn. 
Moravia, in iSqi. It was found deeply imbedded in loess along with bones of the 
woolly mammoth, woolly rhinoceros, giant deer, reindeer, and other Pleistocene 
mammals, and is believed to be of Solutrean age. After Makowsky. One- third 
life size. 


the very broad, high cheek-bones characteristic of the Cro- 
JMagnon race, the face being oi a narrow, modem t^'pe, but 
not very long. There is evidence that the neck and shoulders 
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were powerful and muscular ; the prominence of the chin is 
pronounced ; the dentition is macrodont, that is, the last lower 
molar is of excei)ti()nally large size ; there was no prognathism 
or protrusion of the jaws. The second Briinn skull (Briinn II) 
may represent a female type of the Briinn race, the cephalic 
index being estimated at 72 per cent. 


DISCOVERIES CHIEFLY OF THE CRO-MAGXOX AXD BRUXX RACES* 
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There is a possibility^’ that the Briinn race was ancestral 
to several later dolichocephalic groups which are found in the 
region of the Danube and of middle and southern Germany. 
Schliz characterizes the Briinn skull as distinguished by the 
retreating forehead, b\' massive eminences above the orbits sep- 
arated by a cleft in the median line, by broad, low orbits, and 
prominent chin. These characters are met with again in one 
of the dolichocephalic skulls found in the interment at Ofnet, 
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at the very close of Upper Palaeolithic times. It would thus 
ai)pear that the Brlinn race is distinct from the Cro-AIagnon 
race, that it represents a long-headed Upe which became estab- 
lished along the Danube as early as Solutrean times, and that 
it may possibly be connected with the introduction of some of 
the peculiar features of the Solutrean culture. 

One of the skeletons of Brlinn, found at a depth of 12 feet 
below the surface of the doess,^ was lavishly adorned with 
tooth-shells, perforated stone discs, and bone ornaments made 
from the ribs of the rhinoceros or mammoth and from the teeth 
of the mammoth ; associated with these was an ivory idol, ap- 
parently of a male figure, of which only the head, the torso, and 
the left arm remain. The skeleton and many of the objects 
found with the sepulture were partly tinted in red. An ivory 
figurine belongs to the Ebumeen stage of Piette and appears 
to indicate that the burial was of Aurignacian rather than of 
Solutrean age. 

The Pfedmost ^mammoth hunters’ also probably belonged 
to this race. They are represented b}" the remains of six indi- 
viduals excavated since 1880 at Pfedmost, Aloravia, by Wankel, 
Kfiz, and Alaska. The bones were found in a very much shat- 
tered condition. Alaska has since discovered a collective burial 
of fourteen human skeletons, with remains of six others ; the 
bodies were covered with stones, but no flints or objects of art 
were buried with them. The dimensions of the limbs indicate 
a race of large stature. The skeletons were deeply buried in 
Toess,’ and above and below the rich archaeological layer were 
abundant debris of the mammoth, representing between eight 
and nine hundred specimens. Along with the numerous flints, 
including laurel-leaf spear heads of middle Solutrean U-pe, were 
found other objects and even primitive works of art in bone and 
ivory. There is no question that the human remains belong to 
the middle Solutrean stage. 

With this race is also associated by many authors (Schwalbe, 
Schliz, Klaatsch, Keith) the Galley Hill skull, which was found 
in 188S, buried at a depth of 8 feet in the 'high terrace’ gravels 
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90 feet above the Thames.^^ Sollas thinks it highly probable 
that the remains were in a natural position and of the same age 
as the high-le\X‘l gravels and the PaUeolithic flints and remains 
of extinct animals which they contained, but Evans and Dawkins 
regard the Ckille\' Hill man as belonging to a long-headed Neo- 
lithic race interred in a Palaeolithic stratum. The gravels of the 
‘high terrace’ in which the Galley Hill skull was buried are by 
no means of the geologic antiquity of 200,000 years assigned 
to them b\' Keith the\' are probably of Fourth Cdacial or of 
Postglacial age, and lie within the estimates of Postglacial time, 
namely, from 20,000 to 40,000 years. 

The anti([uity of the (ialley Hill cranial t\q:)e has been main- 
tained with ability by Keith. The skull is extremely long or 
hyper dolichocephalic, the cei)halic index being estimated by 
Keith at 69 per cent;’^ the brain capacity is estimated at be- 
tween 1,350 c.cm. and 1,400 c.cm. ; the cheek-bones are not 
preserved, so that no judgment can be formed as to this most 
distinctive character of the Cr6-]^Iagnon race. With this Gal- 
ley Hill race Keith also compares the Combe- Capelle, or Aurig- 
nacian man of Klaatsch,'’- although he mistakenly considers the 
Combe-Capelle man of much less geologic antiquity. He con- 
tinues: ‘‘Thus, while the writer is inclined to agree in provi- 
sionally assigning the Combe-Capelle man to the Galley Hill 
race, he believes that further discoveries will show that the 
Combe-Capelle man belongs to a branch marked with certain 
negroid features.” 


SOLUTREAX FlIXT IxDUSTRY 

The ‘Solutrean retouch’ marks one of the most notable ad- 
vances in the technique of flint working ; it is altogether distinct 
from the 'Aurignacian retouch,’ which is an heritage from the 
Mousterian.''*^ The flint is chipped off by pressure in fine^ thin 
jJakes from the entire surface of the implement, to which in its 
perfected form the craftsman can give a thin, sharp edge and 
perfect symmetry. This is a great advance on the abrupt Aurig- 
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nacian retouch^ in which the flint is chipped back at a rather 
blunt angle to make a sharp edge. According to de INIortillet, 



Fir,. i6q. Typical Solutrean implements of war and rha^e. After de ^Mortillet. Polntr^ 
cn ftidlle de Idurirr, or laureldeaf points, artisii(. ally retniu hed on both ^urfat C". at 
both ends, and on both laorders; regarded by de Mortillet rather blades of p<niiards 
than as javelin heads. 120. Lozen(^e-sha{)ed form frurn the type station of v'^olutre, 
Saone-ct-Loire. 121. Elonjrate form foun<l at Solutre. 122 The large'll pointe fli'- 
covered at Solutre i2,t. One of the smalU‘.>t point'- foun<i at Solutre. 124, Soliitrean 
point from Laugerie Haute, Dordogne. 127. Point from (iargas, Vaurluso. i2,s. 
Point of exceptionally hne workmanship. 1,30 One of eleven very large Solulrean 
laurel-leaf points found in a cache at Volga; probably a votive <u'fering. a> the tlints 
are too slender to be of any use and one at least shows trarc'- of coloring. All the 
flints are shown one-quarter actual size, except 120, whit h is one-half actual size. 


the Solutrean method of pressure made possible the execution of 
much more delicate work. 

The question at once arises, did tlii> indiDtrial advance take 
place in France or was it an invention brought from the east? 
On this point Breuil observes’* that in the highest Aurignacian 
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levels in Belgium, in Dordogne, and at Solutre the Solutrean 
technique becomes faintly apparent either in the ^stem’ points 
{pointcs a sole) of Font Robert, La Ferrassie, and Spy or in the 
double-edged points tending toward the laurel-leaf Upe of the 
Solutrean, but that all the other implements remain purely 
Aurignacian. 


Relations and Subdivisions or Scjlutrean Culture 

Lo'o.rr (Early) Maf^daJenian. 

Prototypes of bone harpoons. 

Be^innin.t^s of animal sculpture. 

Absence of any trace of the laurel-leaf spear heads of Solutrean times. 
Upper (fAite) Solutrean. 

Typical shouldered })oints (po lutes d ermi) — elon^nite hake-> worked on 
one or both sides and notched. Small laurel-leaf spear heads. 

Bone javelin points, awls, and needles, very tinelv worked, rkuard. 
Lacave. 

Middle (High) Solutrean. 

Lar<?e ‘laurel-leaf’ spear heads worked on both sides. Climax of Solu- 
trean tiint industry. Placard. 

Loieer \ Proto-) Solutrean. 

Primitive ‘laurel-leaf’ and Sviliow-leaf ’ spear heads, most of them 
worked on only one side. Grotte du Trilobite. 

Transition from Aurignacian. 

Pedunculate spear heads {poi}it€s a sole) of primitive Font Robert ty]>e. 
Climax of human sculpture. 

As to the chief source of Solutrean influence, the same au- 
thor remarks that, since this culture is entirely wanting in cen- 
tral and southern Spain, in Italy, in Sicily, in Algeria, and in 
Phoenicia, we should certainly not look to the Mediterranean 
for its origin but rather to eastern Europe ; for in the grottos 
of Hungar}' we find a great de\Tlopment of the true Solutrean, 
while so far the Aurignacian has not been found here, although 
we do find traces of the earlier transitional stages below the 
levels of the true laurel-leaf points. We must admit, therefore, 
that in all probabilit}’ the Solutrean (ailture reached Europe 
Irom the east and that its source is as mysterious as that of 
the Aurignacian, which, as we ha\’e seen, was of southern and 
probably of Mediterranean origin. It is not impossible that the 
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evolution of the laurel-leaf point took place in Hungary, for 
it was certainly not evolved in central or western Europe. 

At rfedmo:!^t, in Mora\'ia, we obser\'e an ad\'anced Aurig- 
nacian industr\' which had adopted a Solutrean fashion in its 
spear heads. Here the laurel-leaf implements are few, while 
the implements of bone are abundant ; but in the Solutrean 
stations of Hungary there are no bone implements. As the Solu- 
trean technique comes to perfection the laurel-leaf spear head, 
so characteristic of the full Solutrean industry, is created and 
is met with in Poland, in Hungary, in Bavaria, and then in 
France, where the industry extends southward to the west and 
east of the central plateau. In France it appears quite sud- 
denly in the Grotte du Trilobite (Yonne), and also in Dordogne 
and Ardeche, where the Proto-Solutrean t\pes show marked 
impoverishment, both in the variety and in the execution of 
most of the flint implements, the only exception being the flat- 
tened spear heads, pointes a face plane, which show a regular 
Solutrean retouch, beautiful but monotonous. Laurel-leaf points 
discovered at Crouzade, Gourdan, and Alontfort denote the 
presence of the true Solutrean culture, but this culture does not 
approach the stations in the neighborhood of Brassempouy. 
Toward the north the grotto of Spy, in Belgium, affords ex- 
amples of Proto-Solutrean t}q)es, which have also been traced 
in several British caverns, but it is not certain that true Solu- 
trean implements are found in Britain. 

In Picard a Proto-Solutrean layer has been found, but no 
laurel-leaf points. In the Gpe station of Solutre in south- 
eastern France Breuil discovered two Solutrean layers, ejuite 
different from each other : one rich in bone implements and 
gra\'ing- tools, with small flint laurel leaves retouched on only 
one face ; the other poor in bone implements but with large 
laurel-leaf spear heads. 

The Solutrean culture never penetrated to the south of the 
great barrier of the Pyrenees, but, passing through the YC^zere 
valley, in Dordogne, it spread along the western coast to the 
northern slopes of the Cantabrian Mountains into the pnmnee 
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of Santander, S])ain. Here the laurel-leaf points of the middle 
Solutrean are found at Gai?till(), while the shouldered points, 
poinlcs a rnin, ty])ical of the later Solutrean, are found at Al- 
tamira, together with bone implements. None the less, it should 
be noticed that in the southwest of Europe the earlier phases 


Fi(.. 170. Tilt.' tVDc "Uitiun ut Siilutrcan ( ulture. near the present \iilat^eof Solutre, in 
south central Frame, ■sheltered t)n the north h\ a steejj rocKV ritlge and with a 
tine >unny exfxjsiire toward the >outh. 


of the Solutrean are characterized by a decrease in the use of 
bone, which, howe\'er, increases again in the upper levels. 

The t\*])e station of the Solutrean culture is the great open- 
air camp of Solutre, near the Saone, sheltered on the north by a 
Steep ridge and with a fine, sunny exposure toward the south. 
The traces of this great camp, which is the largest thus far dis- 
covered in western Europe, cover an area 300 feet square and 
are situated within a short distance of a good spring of water. 
As explored, in iSbb, by Arcelin,'’*’ Ferry, and Ducrost, this sta- 
tion had already been occupied in Aurignacian times; and two 
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sections, taken at two different points, showed the deposits of 
the old camp to be from 22 to 26 feet in thickness, representing 
superposed Aurignacian and Solutrean fire-hearths with thick 
layers of intermediate debris. In the Aurignacian level is found 
the vast accumulation of the bones of horses already described. 



Fig. tji. Centre of the great open camp of Solutre, covering an area ^oo feet srpiare. with 
the village of Solutre in the distance. Fir-t exa upied in .Xurignacian times, and a favorite 
and densely inhabited camp throughout the .\urigna( ian and Solutrean ^tagC'^. In .\urig- 
nacian times the remains of thousands of horses were aceumuUted around this station. 


In the middle Solutrean levels great fireplaces are found with 
flint utensils and the remains of abundant feasts among the 
charred debris. The fauna includes the wolf, the fox, the h\ - 
sena, both the cave and the brown bear, the badger, the rab- 
bit, the stag, wild cattle, and two characteristic northern forms 
— the woolly mammoth and the reindeer ; the remains of the 
last are the most abundant in the ancient hearths. 

In all the Solutrean stations, beside the bone implements, 
wc find two distinct classes of flints. The first belongs to the 
entire ‘Reindeer Epoch’ and consists of single and double 
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scrapers, drills, burins, retouched flakes, and plain ones of 
small dimensions. 

The second is composed of the Teaf’ t}pes, which are solely 
characteristic of the Solutrean and which degenerate and entirely 
disappear at its close ; these latter are the arrow and lance head 
forms, many of which are fashioned with a rare degree of per- 
fection and exhibit the beautiful broad Solutrean retouch across 
the entire surface of both sides of the flake, together with per- 
fect symmetry, both lateral and bilateral ; they are commonly 
known as the Avillow-leaf (narrow) and the laurel-leaf (broad) 
forms. The explorers of the t\pe station of Solutre have dis- 
covered five principal shapes, as follows: fi) irregular lozenge; 
(2) oval, pointed at both ends; (3) oval, pointed at one end; 
(4) regular lozenge ; (5) arrow-head form with peduncle, doubt- 
less for attachment to a shaft. The perfected Solutrean laurel- 
leaf spear heads do not reappear in any other tapper Palaeolithic 
period, but their resemblance to Neolithic flints is very marked. 

The Svillow-leaf ’ spear heads {pointes dc sank), chipped on 
only one side, characteristic of the early Solutrean, may possibly 
be contemporary with the closing Aurignacian culture of Font 
Robert. At Solutre layers have also been discovered rich in 
bone implements and in graving-tools, as well as small Taurcl- 
leaf^ points worked on only one face. As regards the general 
tendencies of the early Solutrean culture in Dordogne, at the 
Grotte du Trilobite (Yonne), and in Ardeche, there is a marked 
decline in the work in bone and in the variety and workmanship 
of all the implements, excepting only that of the ])rimitive 
flattened spear heads, made of flakes, retouched in Solutrean 
fashion, but on one side only. T\pical deposits of earh' Solu- 
trean culture are found at Trou ]\Iagrite, in Belgium, at Font 
Robert, Correze, and in the third level of the Cirotte du Trilo- 
bite, Yonne ; in the second level we find flints with the nascent 
Solutrean retoui'h. 

The di^tindiw implement of the Tiigh’ or middle Solutrean is 
the large ‘laurel-leaf’ point, tlaked and chi[)[)e(l on both sides and 
attaining a niarwllous perfection in technique and s\'mmetry. 
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The finest examples of these spear heads are the famous pointes 
de laiiricr, fourteen in number^ discen'ered at \Ylgu, Saone-et- 
Loirc, in 1873 • ’^vere found together in a sort of cache and, 
it would seem probable, were intended as a votive offering, for 
one at least was colored red, and all were too fragile and delicate 
to be of any use in the chase. They are of unusual size, the 
smallest measuring 9 inches, and the largest over 13^2. Tn 
workmanship they are equalled only b}' the marvellous X'eolithic 
specimens of Eg}q3t and Scandinavia. 

At Solutre and other stations im]fiements of bone are also 
found, although b}' no means of such frequent occurrence as in 
the later divisions of the Solutrean. While the most easterlx' 
Solutrean stations of Hungary exhibit no bone implements, 
these arc abundant at Pfedmost, in Aloravia, where the culture 
altogether is of an advanced Aurignacian t}q)e, with the Solu- 
trean retouch used in the shaping of its flint spear heads. The 
bone industry includes a number of awls and smoothers, as well 
as numerous 'batons de commandement.’ On this level at 
Pfedmost a few works of art are found consisting of the rep- 
resentations of four animals sculptured on nodules of lime- 
stone, the subjects apparently being reindeer, and also of one 
single engraving on bone. 

The chief invention of the laic Solutrean is the ‘shouldered 
point’ [pointc a cran)^ a single notched and ver\' slender dart. 
These notches are the first indication of the value of the barb 
in holding a weapon in the flesh. Here also is a stem for the at- 
tachment of the shaft of the dart. In earlier stages of the Solu- 
trean one finds flints where the unsymmetrical base of the ‘point’ 
shows a small obtuse tongue or stem. The elongate peduncle at 
the base of such spear heads (pointes a sole) is developed into the 
pointe a cran. or shouldered point, made of long, fine flakes, 
with a short retouch on one or both sides, and found in the late 
Solutrean at the grotto of Eacave, at Placard, and at many of 
the stations in Dordogne. Xfi) example of the pointe a cran 
has ever been found at the type station of Solutre, but it is of 
frecjuent occurrence at the stations Ixlween the Loire and the 
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Cantabrian Pyrenees, being found at Altamira, at Laugerie 
Haute, at Monthaud (Indre), in Chalosse and Charente, while 
the great cave of Placard has yielded no less than 5,000 speci- 
mens, whole and broken. 



Fig. 172. Typical Solutrean implements of the chase, of fishing?, and of industry. After 
de 131, ij;2. A laurel-leaf point retouched on both sides. 13^-138. Various 

forms of the pointr a cran, or ‘shouldered point,’ a type distinctive of the late Solutrean. 
It ha-^ an elomiutcd pedun<'ie or stem at one side adapted for the attachment of a wooden 
shaft, and was probably an implement of the chase, bein^^ suitable for fishing or for 
huntinii ^mall ^j^ame. The examples fisiured show a ^^eat v'ariety of finish and relouch. 
1^7 is from Piatard and 138 from the Grottrs de Grimaldi, 130, Poin(;on, or awl. beau- 
tifully '^haped. 140. Pcnoir, drill or borer. 14 1, Flake retom hcd on one border, re- 
callini; the style of the Aurijinacian points. 142, 143. Finely retouched points, suit- 
able for engraving or etching. All the flints are shown one- half actual size. 


At ilonthaud there are also found bone implements in- 
cluding a number of poifn^ons fawls) and a series of sagaies 
(javelin points). Solutrean sagaies, however, are very rare and 
very primitive as compared with the ]Magdalenian. 
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The successive phases of Solutrean industry arc all shown in 
southern France. As to its stratigraphic relations, the type 
station of Solutre exhibits lower and middle Solutrean abo\'e 
Aurignacian hearths and deposits; that of Placard, Charente, 
shows the middle and upper Solutrean overlaid by a Alagdale- 
nian layer. In the Grotte du Trilobite the Solutrean layer lies 
between one of Aurignacian and one of primitive ^lagdalenian ; 
it is here that we find the clearest transition from the Aurig- 
nacian culture in the appearance of protoUpes of the laurel and 
willow-leaf points, made of flakes, retouched on only one side. 
At Brassempouy the Solutrean lies immediately beneath a ]Mag- 
dalenian layer, with engraved bones and Magdalenian flints. 
Needles, which are particularly abundant in the Alagdalenian 
epoch, are also found in a number of the Solutrean stations. 
In the grotto of Lacave, Lot, in an upper Solutrean layer, \Tre 
has found beautiful bone needles, pierced at one end and of fine 
workmanship, and engraved utensils of reindeer horn ; here also 
was found the head of an antelope engraved on a fragment of 
reindeer horn. The local fauna of this period included the horse, 
the ibex, and the reindeer. 

Solutrean Engraving and Animal ScLapXLTiE 

The artistic work of Solutrean times is not so rich as that of 
the Aurignacian. This, as we have suggested, may be partly 
attributable to the less wide-spread distribution of the Solu- 
trean culture, as well as to the great importance which was at- 
tached to the careful fashioning of the stone weapons. None 
the less we can trace indications of the development of both 
phases of art, the linear and the plastic, and especially the begin- 
nings of animal sculpture. From the full, round sculpture of 
Aurignacian times there follows in Solutrean times a develop- 
ment of carving in bone of the Riindstabfigiiren (baton, or cere- 
monial staff), and of high relief. The lion^^ and the head of a 
horse at Isturitz, in the Pyrenees, which Breuil attributes to a 
late Solutrean period, are t\’j)ical examples of this work. 
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Relative!}' rare are the parietal and mobile engra\'ings as well 
as the schematic representations, such as are found at Placard 
and Champs Blancs. According to Alcalde del Rio, there are 
found at Altamira, in northern Spain, ver\' simple, finely en- 
graved figures of the doe on the bone of the shoulder-blade ; the 
head and neck are covered with lines, and both the eye and the 
nostril as well as the form of the ear are very characteristic of 
the animal. Breuif however, considers these as belonging rather 
to earlier Alagdalenian times. 

Decorative art certainly makes some advances over the Au- 
rignacian work, because the arrangement of the geometric figures 
is quite clear, and the execution shows marked progress in the 
technique of engraving. 

At Pfedmost, near the site of the human burial described 
above, there has been discovered a statuette of the mammoth 
sculptured in the round, in ivory, which proves that animal 
sculpture was well advanced in Solutrean times. The statuette 
was found six to nine feet beneath the surface of the Hoess,’ in 
an undoubted Solutrean layer. The accompanying fauna is of 
a truly arctic character: the mammoth being extraordinarily 
abundant; the tundra forms including the mammoth, woolly 
rhinoceros, musk-ox, reindeer, arctic fox, arctic hare, glutton, 
and banded lemming; the Asiatic forms including the lion and 
leopard; the forest and meadow fauna embracing the wolf, 
fox, beaver, brown bear, bison, and wild cattle, moose, and 
horse, also the ibex. Among the remnants of 30,000 flints there 
are a dozen points ( fciiillcs de laiiricr) and other pieces with the 
Solutrean ‘retouch.’ The industry in ivory, bone, and reindeer 
horn is also varied, including numerous poniards, polishers, 
piercers, dart-throwers, and batons de commandement. 

This ivory sculpture of the mammoth indicates very accu- 
rately the characteristic contours of the top of the head, and of 
the back ; the striations on the side represent the falling masses 
of hair. Other sculptured figures representing the mammoth are 
believed to be of Magdalenian age, the best known being the 
ligures found in the grottos of Brimiquel and Laugerie Basse, 
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a fragment from Raymonden, Dordogne, and a bas-relief in the 
grotto of Figuier, Card. All these sculptures of the mammoth 
have in common the indication of a very small ear — similar to 
that in the Pfedmost model — feet shaped like inverted mush- 
rooms, bordered with short, coarse hairs, the tail terminating in 



Fl(’. Mammoth Miilpturcd on a fra, anient of ivory tiwk from iheSolutrean :^tation 

of F*fedmost, iNForavia. Alter Ma^ka. Thi-' fimirc covered witli hne lincb repre- 
senting the long, hairy toatinLT. and measure^ about four and one-half mehe^. 


a long tuft of hairs. If the figure of Pfedmost is of Solutrean 
age, it is by far the earliest of all the sculptured or engraved 
animal representations in the mobile art, and is also the most 
complete of the animal figurines of this group. It is certainly 
of more recent date than the engraved designs of Aurignacian 
age in the grottos of (iargas and of Chabot or than the red or 
black tracings of the mammoth, also of Aurignacian age, at 
Cdistillo, Pindal, and Font-de-( iaume. Tt is probable that the 
mammoth figures of ('ombarelles are of later date than the 
Pfedmost sculpture and belong to the beginning of Magdalenian 
times, while those at Font-de-Gaume belong to the end of Mag- 
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dalenian times and are the most recent of all the parietal designs. 
Despite the differences in age and technique, all the designs of the 
mammoth are undoubtedly the work of artists of a single race ; 
the}' agree in faithfully portraying the external form of this great 
proboscidian which wandered over the steppes and prairies of 
western Europe from the beginning of the fourth glaciation until 
near the close of Postglacial times. 
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CHAPTER V 


MAGDALENIAN TIMES ~ CLIMATE AXD^ MAMMALIAN LIFE OF EUROPE 
— CUSTOMS AND LIFE OF THE CRO-MAGNONS; THEIR INDUSTRY 
IN FLINT AND BONE; THEIR DISTRIBUTION — DEVELOPMENT OF 
THEIR ART, FATiRAVING, PAINTINIL SCULPTURE — ART IN THE 
CAVERNS — CLIMAX OF THE MA(H)ALENIAN ART AND INDUSTRY OF 
THE CRO-MAGNONS — APPARENT DECLINE OF THE RACE. 

The art and industrial epoch of Alagdalenian times is by far 
the best known and most fascinating of the Old Stone Age. 
This period forms the culmination of Palaeolithic civilization ; 
it marks the highest development of the Cro-IMagnon race pre- 
ceding their sudden decline and disappearance as the dominant 
t)pe of western Europe. The men of this time are commonly 
known as the ^lagdalenians, taking their name from the t\pe 
station of La ^Madeleine, as the Greeks in their highest stage 
took their name from Athens and were knowm as the Athenians. 

We would assign the minimum prehistoric date of ib^ooo 
B. C. for the beginning of the Magdalenian culture, and since 
we have assigned to the beginning of the Aurignacian culture 
the date of 25,000 B. C., we should allow 9,000 years for the 
development of the Aurignacian and Solutrean industries in 
western Europe. 

Introduction. Industrial and Artistic Development 

Well as this culture is known, its origin is obscured b}' the 
fact that it shows little or no connection with the preceding 
Solutrean industry, which, as we have noted (p. 33 1), seems like 
a technical invasion in the history of western Europe and not 
an inherent part of the main line of cultural development. Thus 
BreuiT observes that it appears as if the fundamental elements 
of the superior Aurignacian culture had contributed by some 
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unknown route to constitute the kernel of the Magdalenian 
ci\alization while the Solutrean episode was going on elsewhere. 
Again, early Alagdalenian art bears striking resemblances to the 
superior Aurignacian art of the Pyrenees, especially the parietal 
art, as shown by comparing the Aurignacian engra\dngs of Gar- 
gas with the early Alagdalenian of Combarelles. ]\Ioreo\X‘r, the 
same author observes that, if there is one certain prehistoric 
fact, it is that the first ^Magdalenian culture was not evolved 
from the Solutrean — that these IMagdalenians were newcomers 
in western France, as unskilful in the art of shaping and retouch- 
ing flints as their predecessors were skilled. Ancient INIagda- 
lenian hearths are found in many localities close to the levels of 
the upper Solutrean industries with their shouldered spear 
points [pointes a cran) and highly perfected flint work. Yet the 
Alagdalenians show a radical departure from the Solutrean type 
of flint working ; both in Dordogne (Laugerie Haute and Laus- 
sel) and in Charente (Placard) the splinters of flint arc massive, 
hea\y, badly selected, often of poor quality, and poorh' retouched, 
sometimes almost in an Eolithic manner ; at the same time, the 
chance flints, that is, the piercers and graving-tools made from 
splinters of any accidental shape, are abundant. To these peo- 
ple flint implements appear to be altogether of secondary im- 
portance ; although the flints are very numerous, thev are not 
finished with any of the perfection of the Solutrean techni<[ue; 
the laurel-leaf spear head and shouldered dart head have disap- 
peared entirely, but a great variety of smaller graving and chas- 
ing forms are employed for fashioning the imj)lcments of bone 
and horn. YTat a contrast to the beautiful flints so finely re- 
touched and of such carefully selected materials, found in the 
\er\ same stations in middle and upper Solutrean laversi 

Thus Breuil, always predisposed to believe in an invasion of 
culture rather than in an autochthonous develoj)ment, favors 
the theor\ of eastern origin for the Hagdalenian industry, be- 
cause this is not wanting either in Austria or in Poland; two 
sites of ancient Magdalenian industry have been found by Ober- 
niaier in the loess stations of Austria, while in Russian Poland 
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the grotto of ^laszycka, near Ojcow, exhibits workings in bone 
resembling those found at the grotto of Placard, Charente, in the 
layers directly succeeding the base of the iMagdalenian. The 
fact that near the Ural Mountains there has also been found a 
peculiar Magdalenian culture, the origin of which is not western, 
inclines us to believe that the Alagdalenian culture extended from 
the east toward the west, and then, later, toward the Baltic. 

This theory of the eastern origin of the Alagdalenian industry 
has, however, to face, first, the very strong counter-evidence of 



Fio. 174. One of the larj^c histm drawings in the cavern of Xiauv, on the 
Ariege, showing the supposed spear or arrow heads with shafts on its si<ie. 

The artist's tei hnique londsts of an outline incised with flint followed by 
a painted outline in black manganese giving high relief. After Cartailhac 
and Breiiil. Oreatly reduced. 

the close affinity between Aurignacian and Alagdalenian art, 
which Breuil himself has done the most to demonstrate ; second, 
the physical, mental, and especially the artistic unity of the Crb- 
Alagnon race in Aurignacian and Magdalenian times. The 
recent discovery of two Cro-^Iagnon skeletons together with two 
carved bone implements of Magdalenian t\'pe, at Obcrcassel, 
on the Rhine, links the art with this race and with no other, be- 
cause, as we remarked above, an artistic instinct and ability 
cannot be passed from one race to another like the technicpie of 
a handicraft. Breuil" himself has positively stated that the 
whole Upper Pakeolithic art development of Europe was the 
work of one race : h* so, this race can be no other than the Cro- 
Magnon. 

We must, therefore, revert to the explanation offered in a 
preceding chapter, that the Solutrean techni<|ue was an intrusion 
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or an in\-asion either brought in by another race or acquired 
Ironi the craftMuen of some easterly race, jierhaps that of Briinn, 
Briix, and Pfedniost. W'h}- the art of fashioning these perfect 
Solutrean spear, dart, and arrow heads was lost is very difficult 
to ex[)lain, because the_\' aj>pear to be the most effective imple- 



ments of war and of the 
chase which were ever 
developed by Palieo- 
lithic workmen. 

It is possible, al- 
though not probable, 
that the bow was in- 
troduced at this time 
and that a le.ss perfect 
flint point, fastened to 
a shaft like an arrow- 
head and projected with 
great velocity and ac- 
curacy, proved to be far 
more effective than the 
spear. The bison in the 
cavern of Xiau.\ show 


Fif'.. 1 7,. [)t-i oralL'd or javelin pivint.^. of 

lioiie. pointed at one end tind iicv filed at the 
other lor the atl,o hment of a .-haft. After Breuil. 


several barbed points 
adhering to the sides. 


and the symbol of the 
j/nVu' appears on the sides of many of the bison, cattle, and other 
animals of the chase in IMagdalenian drawings. From these 
draw ings and s_\ mbols it would appear that barhed weapons of 
some kind were used in the chase, but no barbed flints occur at 


an\- time in the Pakeidithic, nor has any trace been found of 
bone barbed arrow-heads or an\- direct evidence of the existence 
of the bow. 


In comjiensation lor the decline of flint is the rapid develop- 
ment of bone implements, the most distinctive feature of Mag- 
dalenian industry. In the late Solutrean we have noted the 
o((a^ional appearance of the bone javelin points isagaies) wdth 
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their decorative motifs; these become much more frequent in 
Alagdalenian times. They occur in the most ancient Alagda- 
lenian levels of the grotto of Placard, Charcnte, which are prior 
even to the appearance of prototxpes of the harpoon, the evolu- 
tion of which clearly marks off the earl\’, middle, and late di\'i- 
sions of Alagdalenian times. These i)rimitive javelins, decorated 



Fig. 176. TIcad of the fore-^t or of the srtcpne hor-e ormravrd on a **ra'j:nu-nt 
of bone, from the (irotie du Pape. IJraii-Linp' mi\ After Pietle. 

in a characteristic fashion, are found in Poland, at the grotto of 
Kesslerloch and other places in Switzerlantl, at many stations in 
Dordogne and the region of the PxTenees in southern France, 
and in the Cantabrian Mountains of northern Spain. 

It is only abo^’e the levels where early t\'j)es of these javelin 
points occur that the rudimentary haq:»oons of the t\'pical early 
Magdalenian are found. The discovery of the bone harpoon as 
a means of catching hsh marks an important addition to the food 
sup[)!y, which was apparently followed by a define in the ('ha.se. 
Later, to the javelin, lance, and harpoon is added the dart- 
thrower (propiilsciir). which graduall}' spreads all over western 
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Europe, where also the evolution of these bone implements and 
of the decoration with which they are richly adorned enables 
the trained arclueologist to establish corresponding subdivisions 
of Magdalcnian time. 

From the uniform character of PahTolithic art in its highest 
forms of engraving, painting, and animal sculpture we may infer 
the probable unity of the Cro-Magnon race, especially throughout 
western Europe. During INIagdalenian times various branches 
of art reached their highest point and were the culmination of 



Fig. 177. Polychrome walPpaintim; (jf a wolf from the cav'ern of Font-de-Gaume. 

After Breuil. 


a movement begun in the early Aurignacian. The artist, whose 
life brought him into close touch with nature and who evidently 
followed the movements both of the indixddual animals and 
of the herds for hours at a time, has rendered his observations in 
the most realistic manner. Among the animals represented are 
the bison, mammoth, wild horse, reindeer, wild cattle, deer, and 
rhinoceros; less frer|uent are representations of the ibex, wolf, 
and wild boar, and there are comparatively few representations 
of fishes or of any form of ])lant life; the nobler beasts of prey, 
siu'h as the lion and the bear, are often rej)resented, but there are 
no figures of the skulking hx wna, which at that time was a rare 
if not almost extinct animal. WTiile many figures are of real 
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artistic worth and reach a high others are more or less 

crude attempts ; the comi)Osition of figures or of groups of animals 
is rarely undertaken. 

The artistic sense of these people is also manifest in the deco- 
ration of their household utensils and weapons of the chase. 
Here the smaller animals of the chase, the saiga, the ibex, and 



Fig. 178, Crude sculpture of the ibex, from the Ma^dalenian deposit at 
Mas d’Azil on the riuht bank of the Arize After PicLle. 

A little ie^-s than a^taal ^ize. 

the chamois, are executed with a sure hand. Sculpture of animal 
forms in the large, which begins in Solutrean times, is continued 
and reaches its highest point in the early Magdalenian. At this 
period the use of sculpture as a means of decoration arises and 
extends into the middle and late Magdalenian. These latter 
divisions are also distinguished by the reappearance of human 
figurines, nude, like the Aurignacian, and occasionally somewhat 
more slender. Thus it would a]:>i)ear that the artistic spirit, 
more or less dormant in Solutrean times, was revived. 



:yrEX OF THE old stone age 


3.5S 


Tn the \'urict\' of industries we find evidences of a race en- 
dowed witli c'lo^el}- obserwint and creative minds, in which the 
two chief motives of life seem to have been the chase and the 
pursuit of art. 'I'he Magdalenian flints are fashioned in a some- 
what different manner from the Solutrean : long, slender flakes 
or ‘blades' with little or no retouch are frequent, and in other 
implements the work is aj)parently carried only to a point where 
the flint will serve its })urpose. No attempt is made to attain 
])erfect ssmimeti*}’. Thus the old technical impulse of the flint 
industr\' seems to be far less than that among the makers of the 
Solutrean flints, while a new technical imj)ulse manifests itself 
in several branches of art: arms and utensils are carved in ivory, 
reindeer horn and bone, and sculpture and engraving on bone 
and ivory are greatly de\'eloped. We find that these people are 
beginning to utilize the walls of dark, mysterious caverns for 
their drawings and paintings, which show deep appreciation for 
the perfection of the animal form, depicted by them in most life- 
like attitudes. 

We ma\' infer that there was a tribal organization, and it has 
been suggested that certain unexplained implements of reindeer 
horn, often beautifull}' carved and known as ‘batons de com- 
mandement,' were insignia of authority borne by the chieftains. 

There can be little doubt that such di\'ersities of tempera- 
ment, of talent, and of predisposition as obtain to-day also pre- 
\'ailed then, and that the\' tended to differentiate society into 
chieftains, priests, and medicine-men, hunters of large game and 
fishermen, fashioners of flints and dressers of hides, makers of 
clothing and footwear, makers of ornaments, engravers, sculptors 
in wood, bone, i\'ory, and stone, and artists with color and brush. 
In their artistic work, at least, these peo[)le were animated with 
a compelling sense of truth, and we cannot deny them a strong 
appreciation of beaut}'. 

It is probable that a sense of wonder in the face of the 
powers of nature was connected with the development of a re- 
ligious sentiment. How far their artistic work in the caverns 
was an expression of such sentiment and how far it was the 
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Pr Vn C’-o-Araj^non man in iIk' <a\a'rn of l''nnt <le-(«aunu*. honlo^nc rc-toniiin iho 
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outcome of a purely artistic impulse are matters for very care- 
ful study. Undoubtedly the inquisitive sense which led them 
into the deep and dangerous recesses of the caverns was accom- 
panied by an increased sense of awe and possibly by a senti- 
ment which we may regard as more or less religious. We may 
dwell for a moment on this very interesting problem of the 



Fig. I 7 Q. Dcrnrated h(1tnn<^ dr commandryyif'nt carved from reindeer horn with a lar^c 
perforation opposite the brow tine, .\fter Lartet and Christy. 

origin of religion during the Old Stone Age. so that the reader 
may judge for himself in connection with the ensuing accounts 
of Magdalenian art. 

‘^The religious phenomenon,'” observes James,*^ '‘has shown 
itself to consist everywherCj and in all its stages^ in the conscious- 
ness which individuals have of an intercourse between them- 
selves and higher powers with which they feel themselves to be 
related. This intercourse is realized at the time as being both 
active and mutual. . . . The gods believed in — whether by 
crude sa^^ages or by men disciplined intellectual!}' — agree with 
each other in recognizing personal calls. ... To coerce the 
spiritual powers, or to scpiare them and get them on our side, 
was, during enormous tracts of time, the one great <')bject in our 
dealings with the natural world.” 
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The study of this race, in our opinion, would suggest a still 
earlier phase in the development of religious thought than that 
considered by James, namely, a phase in which the wonders of 
nature in their various manifestations begin to arouse in the 
primitive mind a desire for an explanation of these phenomena, 
and in which it is attempted to seek such cause in some vague 
supernatural power underlying these otherwise unaccountable 
occurrences, a cause to which the primitive human spirit com- 
mences to make its appeal. According to certain anthropolo- 
gists,* this wonder-working force may either be personal, like 
the gods of Homer, or impersonal, like the Mana of the Mel- 
anesian, or the Manitoii of the North American Indian. It 
may impress an indi\'idual when he is in a proper frame of 
mind, and through magic or propitiation may be brought into 
relation with his individual ends. Magic and religion jointly 
belong to the supernatural as opposed to the e\'ery-da\' world 
of the savage. 

We have already seen evidence from the burials that these 
people apparently belie\'ed in the prtparation of the bodies of 
the dead for a future existence. How far these beliefs and the 
votive sense of propitiation for protection and success in the 
chase are indicated by the art of the caverns is to be judged in 
connection with their entire life and productive effort, with 
their burials associated with offerings of implements and arti- 
cles of food, and with their art. 


The Three Clixlxtic Cycles of Magdalexian Times 

The culture of the Cro-iMagnons was doubtless influenced 
by the changing climatic conditions of Magdalenian times, which 
were quite varied, so that we may trace three parallel lines of 
development: that of environment, as indicated by the climate 
and the forms of animal life, that of industry, and that of art. 

The entire climatic, life, and industrial cycle of which the 

I rorii by Oix tor Robert H. I.o\\ie rb, of the American Museum 

of Natural Hbtor\ the ot)inion» of Marett ‘Anthropology) and of James. 
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Alagdalenian marks the conclusion has been presented in Chapter 
I\" (p, 2S1 ). After a ver\' long period of cold and somewhat arid 
climate following the fourth glaciation, it would a[)pear that west- 
ern Europe in early Magdalenian times again experienced a stage 
of increasing cold and moisture accompanied by the renewed 
advance of the glaciers in the Alpine region, in Scandinavia, 
and in Great Britain. This is known as the Biihl stage in the 
Alps, in which the snow-line descended 2,70x1) feet below its 
present level and the great glaciers thrust down along the south- 
erly borders of Lake Lucerne a series of new moraines distinctly 
overlying those of the fourth glaciation. Another indication of 
the lowered temperature and increased moisture in the same 
geographic region is found in the return of the arctic lemmings 
from the northern tundras ; these migrants have left their re- 
mains in several of the large grottos north of the .Alps, espe- 
cially in Schweizersbild and Kesslerloch, composing what is 
known as the Upper Rodent Layer ^ with which are associated 
the implements and art objects of the early Alagdalenian cul- 
ture stage. 

We have adopted the minimum estimate of 25,000 years 
since the fourth glaciation, but Heim^ has estimated that tlie 
much more recent prehistoric event of the advance of this minor 
Biihl glaciation began at least 24,000 years ago, that it extended 
over a very long period of time, and that the Biihl moraines in 
Lake Lucerne are at least 1 0,000 years of age. 

The three climatic changes of Alagdalenian times are there- 
fore as follows : 

First, the Biihl Postglacial Stage in the .Alps, which corre- 
sponds with what Geikie has named the Fifth Glacial Epoch, 
or Lou'er Turharian, in Scotland; for he believes that a relapse 
to cold conditions in northern Britain was accompanied by a 
partial subsidence of the coast lands, that snow-fields again 
appeared, that considerable glaciers descended the mountain 
valleys, and even reached the sea. At this time the arctic 
alpine flora of Scotland also descended to within 150 feet of the 
sea-level. The result of this renewed or fifth glaciation in 
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wc^leni. Europe was the advciiL of the great wave of tundra 
life and the descent to the plains of all the forms of Alpine life. 

Second, it would appear that in middle Alagdalenian times, 
after the Biilil advance, there occurred a temporary retreat of 
the ice-fields, and that during this period the full tide of life from 
the steppes of western Asia and eastern Europe for the first time 
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spread over western EuropCj including especially such animals 
as the jerboa and the saiga antelope^ the dwarf pika and steppe 
hamster. Correlation is very hazardous^ but this ice retreat 
may correspond with the Upper Forcstian, or Fifth Interglacial 
Stage in Scotland, described by Ceikie, the stage which he men- 
tions as marked b\’ the elevation of the Scottish coast with the 
retreat of the sea be\'ond the present coast-lines ; geographic 
changes which were accompanied b\’ the disapi)earance of per- 
ennial snow and ice, and the return (^f more genial conditions. 
The tundra fauna still prevailed ; such a typical arctic animal 
as the musk-ox wandered as far south as Dordogne and the 
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Pyrenees, and became one of the objects of the chase. During 
what is known as the middle or Tull Magdalenian’ the tundra, 
steppe, alpine, forest, and meadow fauna; spread over the plains 
and valleys throughout western Europe. 

Third, the second Postglacial advance, known as the Gschnitz 
stage in the Mpine region, appears to ha\'e been contemporane- 
ous with the closing period of ^lagdalenian culture. This was 
the last great effort of the ice-fields to conquer western Europe, 
and in the Alpine region the snow-line descended i,8oo feet below 
the present levels ; it marked the closing stage of the long cold 
climatic period that had favored the presence of the reindeer, 
the woolly mammoth, and the woolly rhinoceros in western 
Europe, as well as the close of the ‘Reindeer Epoch’ of Lartet. 
Again, in the north of Britain Geikie observes an Upper Turbarian 
or Sixth Glacial Epoch, accompanied by a partial subsidence of 
the Scottish coast, and the return of a cold and wet climate ; 
there is evidence of the existence of snow glaciers upon the high 
mountains only. The Gschnitz stage marks the end of glacial 
conditions in Europe, the retreat of the tundra and steppe faunie, 
and the predominance of the forest and meadow en\dronment 
and life. 

In the Mps there was, however, still a final effort of the 
glaciers, known as the Daun stage, which, it is believed, broadly 
corresponds with the period of the Azilian-Tardenoisian industry, 
and a climatic condition in Europe favorable to the spread of the 
Eurasiatic forest and meadow life. 

The key to this great prehistoric chronolog}' is found in 
pakeontology. The arctic tundra rodents especially are the 
most invaluable timekeepers ; according to Schmidt" there is 
no doubt whatever that the Upper Rodent Layer, composed of 
the animals of the second invasion from the arctic tundras, 
corresponds, on the one hand, with the beginning of the Mag- 
dalenian industry and, on the other, with the renewed glacial 
advance in the Ali)ine region, known as the Buhl stage, and prob- 
ably also with tluit in the north. The Upper Rodent Laver of 
Magdalenian times is found in the remarkably complete succes- 
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sion of deposits at the stations of Schweizersbild and Kessler- 
loch, which are more recent in time than the ‘low terraces’ 
bordering the neighboring River Rhine. The fossil animals prove 
that after the extreme cold of early ]\Iagdalcnian times the 
tundra fauna gradually gave way to a wide-spread steppe fauna. 
.Along the Rhine and the Danube the banded lemmings become 
less frequent ; the jerboas, hamsters, and susliks of the steppes 
become more abundant. Exactly similar changes are observed 
in Dordogne. In Longueroche, on the \Tzere, there occur for 
the first time in western Europe great numbers of rabbits {Lepus 
Clinic ulus) ; numerous hares [Lcpiis timid us) are also observed 
at the t\pe station of La Madeleine, especially in the upper- 
most and lowermost culture layers. These small rabbits prob- 
ably came from the Mediterranean region and denote a slight 
elevation of temperature. But it is only in the very highest 
Magdalenian layers that the animal life of western Pmrope 
begins to approach that of recent times, namely, that of the 
prehistoric forest and meadow faunae. 

AIammaliax Life of AIagdalexiax Times 

Thus it is very important to keep in mind that during ^lag- 
dalenian times there were both cold and moist periods factor- 
able to tundra life and cold and arid periods favorable to steppe 
life. In the latter were deposited the sheets of ‘upper loess.’ 

The mammalian life of Magdalenian times is of interest not 
only in connection with the climate and encironment of the 
Cro-Magnon race, but with the rlevelopment of their industry 
and especially of their art. It is noteworthy that the imposing 
forms of animal life, the mammoth among the tundra fauna 
and the bison among the meadow fauna, made a very strong 
impression and were the favorite subjects of the draftsmen 
and colorists ; but the eve was also susceptible to the beauty of 
the reindeer, the stag, and the horse and to the grace of the 
chamois. The artists and sculptors have preserved the external 
appearance of more than thirty forms of this wonderful mamma- 
lian assemblage, which accord exactly with the fossil records pre- 
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served in the fire-hearths of the grottos and shelters, and with 
the deposits assembled by beasts and birds of prc\' in the unin- 
habited caverns. 

No artists have ever had before them at the same time and 
in the same country such a wonderful panorama of animal life 
as that observed by the Cr6-I\Iagnons. Their representations in 
drawing, engraving, painting, and sculpture afford us a view of 
a great part of the life of the period, including its contingent of 



J’lG. iSi. Reindeer with nutline;? hrst en^aaved and then retraced with heavy lines of 
black manganese tinely finished with a was-h of gray tone, from the Galtric 
dcs hrcsqiies at Font-de-Gaume. After lireuil, 

forms from the tundras, steppes, Alpine summits, and Eurasiatic 
forests and meadows, and the one surviving member of the 
Asiatic fauna, the lion. 

The paintings and drawings of Dordogne chiefly represent 
the mammoth, reindeer, rhinoceros, bison, horses, wild cattle, 
red deer, ibex, lion, and bear. The caverns of the Pyrenees of 
southern France present chiefly bison, horses, deer, wild cattle, 
ibex, and chamois ; the reindeer and mammoth are relatively 
rare, and in some cases entirely wanting in the parietal art ; this 
is singular because in the Pyrenees the reindeer constituted the 
principal food of the authors of the drawings and frescos. In 
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the caves of the Cantabrian Mountains representations of the 
reindeer are entirely absent, while the doe and stag of the 

red deer are frequently pictured ; there 
are only a few representations of the 
mammoth and one of the cave-bear. 
In the drawings of eastern Spain deer 
and wild cattle are abundantly repre- 
sented, and there is undoubtedly a rep- 
resentation of the moose at Alpera. 

As regards the sources of this great 
fauna, we have observed that in late 
Aurignacian and Solutrean times, at 
Pfedmost, AIora\ia, and elsewhere, the 
steppe fauna was not richly represented 
in western Europe, for it included only 
the steppe horse and the wild Asiatic 
ass or kiang; that the contemporary 
tundra fauna lacked two of the smaller 
but most characteristic forms, the banded 
and the Obi lemmings, although all of 
the large tundra forms were still wide- 
spread and freely intermingled with the 
forest and meadow life ; and that prey- 
ing upon these herbivorous mammals 
were the surviving Asiatic li(;ns and 
hyaenas. 

The successive faunal phases of 
Magdalenian times, beginning with the 
early cold and moist or tundra period, 
have been determined with wonderful 
precision by Schmidt from the animal 
remains found associated with the lower, 
middle, and upper Magdalenian cultures 
in the grotto and cavern deposits of 
of the upper Rhine, and of the upper 
Danube. This region was lacking in some of the characteristic 


Favorite Art Subjects 

Tundra Life. 

Mammoth. 

Woolly rhinoceros. 
Reindeer. 

Musk-ox. 

Steppe Life. 

Steppe horse. 

Saiga antelope. 

Wild ass, kiang. 

Asiatic Life. 

Lion. 

Desert horse. 

Alpine Life. 

Ibex. 

Chamois. 

Meadow Life. 

Bison. 

Wild cattle. 

Forest Life. 

Red deer, stag. 

Forest horse. 
Cave-bear. 

Wolf. 

Fox. 

Wild boar. 

Moose. 

Fall(jw deer. 

Sea Life. 

Seal. 

Reptiles, Birds, Fishes. 

I Rarely depicte<i. ^ 

northern Switzerland, 
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animals seen in Dordogne, yet these invaluable records show that 
throughout the entire period of Alagdalenian times, i)robably ex- 
tending over some thousands of years, the forests, meadows, and 
river borders of western Europe maintained the entire existing, 
or rather prehistoric, forest and meadow faume. The ro}'al stag. 



Fig iSj. Modem desrendants of the four principal types of the horse family whith 
roamed over western Europe in Upper Palaeolithic times’ (.U the plateau, desert, or 
Celtic horse, {H) the steppe or Pr/ewalski horse, (C) the forest or Nordic horse, and 
{D) the kiang or wild ass of the Asiatic stej)pes. 

or red deer {Ccrviis clapliiis), was no longer accompanied by the 
giant deer (Mcgaceros), which apparently left this region of Europe 
in Aurignacian times, but the maral or Persian deer (Cerviis maral) 
occasionally appears : both the stag and the roe-deer (Caprcoliis) 
were especially abundant in southwestern Europe and the Gan- 
tabrian Mountains of northern Spain, where the stag became the 
favorite subject of the Magdalenian artists at the same time that 
the reindeer was the favorite subject in the region of Dordogne. 
In the forests were also the brown bear, the l\-nx, the badger, the 
marten, and in the streams the beaver: tree scjuirrels (Sciurus 



3(58 


MEX OF THE OLD STONE AGE 


ml gar is) ai)pear for the first time ; and in Dordogne rabbits and 
hares become numerous. Among birds we observe the grouse 
and the ra\'en. The wild boar {Sits scroja ferns ) was occasion- 
ally found in the region of the Danube and the Rhine, but 
abounded in southwestern Europe and the Pyrenees. The two 



Fn,. iS:;. The desert or Celtic hor-tc, with delicate head. Ion", slender limbs, and short 
bai k. from painlin" on the ceiliii" of Altamira, in northern Spain. The horse is 
painti'd in red oi hre with black manganc'^e outlines. The eye, ear, mouth, nostrils, 
and chin are caret ally engraved. After Breuil. 


dominant forms of meadow life surviving from the earliest 
Pleistocene times, and wideh' distributed throughout the Alag- 
dalenian are the bison {B. prisciis) and the wild cattle {Bos 
primigeniiis) ; of these animals the bison appears to have been 
the more hardy, and seeking a more northerly range, while the 
urus was extremely abundant in southwestern France and the 
Pyrenees. 

In connection with art, the majestic form of the bison seemed 
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to strike the fancy of the artist more than the less-imposing out- 
lines of the wild cattle ; there are perhaps fifty drawings of the 
bison to one of the Bos, Among the forest and meadow life, not 
recognized in the fossil remains^ but clearly distinguished in the 
work of the artists^ are two types of horses^ the forest or Nordic 
horse, related to the northern or draught horse, and the dimin- 
utive plateau or desert horse {E, caballus cclticiis) related to the 
Arab. With the forest life should also be numbered the cave 
bear {Ursiis spclcEus) of southwestern Europe and the moose 



Fig. 1S4. Heads of four <'hamois engraved on a fragment of reindeer horn, from the 
grotto of Gourdan, Haute-Garonne. .Vfter Piette. 


{Alces)j indicated by the artists of Aurignacian times as present 
in the Cantabrian Pyrenees. 

It is the above entire Eurasiatic forest and meadow fauna 
which sur\'ived all the climatic \acissitudes of Pleistocene time, 
and which alone remained in western Europe to the very close 
of the Upper Palaeolithic culture, and into the period of the 
arrival of the Neolithic race. 

The descent of the European and Asiatic alpine types of mam- 
mals to the lower hills and valleys is one of the most striking 
episodes of Alagdalenian times. The argali sheep iOvis arga- 
loides) of western Asia had already appeared in the upper Danu- 
bian region during the Aurignacian ; it is replaced in Magda- 
lenian times by the ibex (Ibex prisms), and by the cluimois, 
which descended along the northern slo[)es of the Alps and of 
the Pyrenees, and became numbered among the most highly 
favored subjects of the Magdalenian artists, especially in the 
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mobile art of ivory and bone, and in the decoration of their 
spear throwers and batons de comniandemoit. From the moun- 
tains also come the pikas or tailless hares (Lagoniys piisillus), 
the alpine marmot (Arctomys marmotta), the alpine vole (Hn’Z- 
cola nivalis)^ and the alpine ptarmigan [Lagopus alpiniis). 


The TirsDRX Climate of Early Magoalexiax Times 

In the first cold moist period the full wave of arctic tundra 
life apj)eared in the whole region between the Alpine and Scan- 
dinavian glaciers during the renewed descent of the ice-fields; 
this was the tundra stage of early Magdalenian times, accom- 
panying the Buhl advance. At the stations of Thaingen, Schwei- 
zersbild, Kastlhang, and Xiedernau, appears the musk-ox, to- 
gether with the woolly mammoth, the woolly rhinoceros, and the 
reindeer. The discovery of the grotto of Kastlhang, a reindeer 
hunting station in the Altmlihltale of Bavaria^ fills out what 
has long been a gap in the geographic distribution of the early 
^lagdalenian. The principal objects of the chase here were 
the reindeer, the wild horse, the arctic hare, and the ptarmi- 
gan ; the royal stag is very rare, and the bison is wanting en- 
tirely ; a strong arctic character is given to the fauna by the 
presence of the banded lemming, the arctic wolverene, and the 
arctic fox. From this region the musk-ox migrated far to the 
southwest, reaching the northern slopes of the Pyrenees. At 
the same time the arctic grouse, the whistling swan, and other 
northern birds entered the region of the Rhine and the Dan- 
ube. But the surest indicators of a cold tundra climate pre- 
\ ailing during the period of the Biihl advance are the banded 
lemming {Myodcs torquatus) and the Obi lemming (Mvodes oben- 
sis), which are found in the same deposits with the arctic hare, 
the reindeer, and the woolly mammoth mixed with the imple- 
ments of the early Magdalenian industr\' at the stations of 
Sirgenstein, \\ ildscheuer, and Of net along the upper and mid- 
dle Danube. There also appear the ermine and the arctic wol- 
\ erene , in fact, almost all the characteristic forms of tundra 



Fig 18:;. Charartcri^tii forni'^ of alpine life, which de-tende<l from the mountains or 
mii^rated from the hi^^hlamls of we-tern Ada in Auriuma. ian and Mairdalenian times: 
the ilxA’. the < h.iniois, the alpine [itarmiLmn. the arunili -heep and the ' li al[)ine vole, 
all shown one-twenty-tifth life ^i/e, and the .1 ^ alpine vole al-o one-lifth life d/.e. 
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life except the i)olar bear, which onI\' enters the northern tun- 
dras in the summer season. 

The regions of the northern Alps bordering the great gla- 
ciers of the Bii/il and Gschnitz advances, were barren stretches 
of rock, and the valleys and plateaus now free from ice became 
tundras, where the swamps alternated with patches of polar wil- 
lows and stunted fir-trees, while other areas were covered with 
low, scrubby birches, or reindeer moss and lichens. The return 
of these hard conditions of life undoubtedly exerted a great in- 
fluence both upon the physical and mental development of the 
Cro-Magnon race ; it was at the ver\' period when the life con- 
ditions in western Europe were most severe that the artistic de- 
velopment of these people began to revive. P'orced to return to 
the shelters and grottos, which certainly were less frequented 
in Solutrean times, there was time for the development of the 
imagination and for its expression both in the mobile and parietal 
arts. There was a less vigorous development of the flint indus- 
tr}', and apparently a degeneration in physique and stature. 

In Germany and northern Switzerland, on the headwaters of 
the Rhine and the Danube, the entrance and departure of the 
northern waves of life are recorded, especially in the grottos of 
Sirgenstein, Schussenquelle, Andernach, Schmiechenfels, and 
Propstfels. It would appear that the woolly mammoth and the 
woolly rhinoceros were not hunted in this region, for their remains 
are not preserved in any of the grottos or statiems mingled with 
the middle or late Magdalenian cultures. On the other hand, 
we find the steppe horse, the kiang, the stag, and the reindeer 
very abundant indeed. The bison is absent, and wild cattle 
are very rare ; so that this region is not typical of the mammalian 
life of ^lagdalenian times as found in Dordogne and in the 
Pyrenees. 

The migration of the woolly mammoth and woolh' rhinoceros 
along the Pyrenees and westward into the Cantabrian iMoun- 
tains, and the crossing of the Pyrenees b\' the reindeer, have 
already been described. In the mural frescos of Font-de-Gaume, 
Dordogne, it is noteworthy that the very latest engravings are 
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those of the mammoth supeq^osed on the fine polychromes 
which belong to the period of middle ^lagdalenian art. 

The Dry Steppe Climate of Middle ^Magdaleniax 

Times 

The cold, dry period, when the full tide of steppe life reached 
western Europe, is of somewhat uncertain date ; it probably 
began during the stage of the middle Magdalenian industry and 
continued into the late or high Alagdalenian. There was cer- 
tainly an environment attractive to these peculiar and very 
highly specialized mammals, which at the present time are neu- 
tral in color, swift of foot, inured to existence on ver}^ sparse vege- 
tation, and adapted to extremes of heat and cold. Among the 
smaller steppe forms were the suslik or pouched marmot of the 
steppes {Spermophilns riifesccns) and the steppe hamster {Cricetus 
phceiis), also the Siberian vole {Arvicola ^rcgalis) ; still more 
characteristic was the great jerboa {Alactaga jaculus), with long, 
springy hind legs, and the saiga antelope {Aniilope saiga). With 
these mammals appeared the steppe grouse {Pcrdix cincrca),, 
which is found along the Danube in late Magdalenian strata ; 
another bird characteristic of the northern steppes and tundras 
is the Avoodcock owl’ {Brachyotus palustris). Accompanying 
these mammals was undoubtedly the steppe horse {Eajiits przncal- 
ski), now restricted to the desert of Gobi ; it is said to occur in 
the grottos of northern Switzerland. 

It would appear that the saiga antelope may have reached 
eastern Europe in late Solutrean times, for its outline is said to 
be found in an engra\Tng at Solutre. Widely spread over Europe 
was the giant Elasmothere ; it would seem very unlikely that 
this animal was present in ^Magdalenian times, for it certainly 
would have attracted the attention of the artists. Neither have 
we any positive artistic records of the wild ass, or kiang, although 
certain of the drawings in the grottos of Xiaux and Marsoulas, 
of the middle Magdalenian, also of Albarracan, in Spain, may be 
interpreted as representing this animal. Thus the Asiatic steppe 
and desert fauna, which in the region of the upper Rhine and 



Fig, ^ Stq)j>e mammals from the >tepf)es and deserts of Asia, whi( h invaded western 
hiiro|>e m Lpper Paheohthic times; the hrst arrivals appearing diirin^^ the (oM, dry 
{H-riod ot late Vt heulean times, beiomin^c more numerous in the drv periu<l of Aiirii^- 
na. lan and holutrean tinu-, and ( onifiletely represented in Ma^^dalenian times. The 
Sanaa antelope the f .1 > steppe hamper, the iF’j areat jerlxia, and the kiant^. or Asiatic 
wild ass. are all sh, >wn one-twenty- fifth life size. The (A ) .steppe hamster is also shown 
one-hfth lite size and the { 8 ) great jerboa one-twelfth life size. Drawn by Erwin S. 

I hnctrmrt '' 
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Danube was restricted to two species of mammals in Aurignacian 
and Solutrean times, rises to nine or ten species in middle Mag- 
dalenian times, so that for the first time during the entire ‘Rein- 
deer Epoch’ the steppe and tundra faunae are equally balanced. 
There are also six or seven species of birds from the moors and 
uplands of central Asia. The bird life 
depicted in middle Magdalenian art 
includes the ptarmigan or grouse, the 
wild swan, geese, and ducks. 

The present flora of the subarctic 
steppes in southeastern Russia and 
southwestern Siberia includes forests 
of pine, larch, birch, oak, alder, and 
willow, extending along the banks of 
the rivers and streams and inter- 
spersed with broad, low, grassy plains. 

There are many gradations between 
the low and high steppes;' the cli- 
mate in summer is relatively warm, 
the temperature rising to 70'^, while 
the average temperature in mid-winter 
hardly exceeds 30° ; in general there is ^ig. iS; PtamnyMn. or 

, , carved in reindeer liorn, from 

a strong contrast between the summer ^[as dWAi After pjei .e. The 
and winter seasons, the steppe lands r^^^tored portion-^ (head and feet; 

are indicated by dotted lines. 

in summer are practically rainless, so 

that the sand and dust rise with every wind. Thus, both in 
summer and winter sand and dust storms play an important 
role. The great snow-storms of the subarctic steppes are as 
destructive as those of the more northerly tundras and often 
result in great loss of life. Numerous discoveries tend to prove 
that similar conditions prevailed in western Europe during }klag- 
dalenian times. Thus at CTateauneuf-sur-Charente, a mingled 
tundra and stcp])e fauna is found containing the bones of many 
young animah whic h must have perished during a bliz/ard. It 
will be recalled that in this region is the station of Le Placard 
of late Solutrean and Magdalenian age. Near Wurzburg, Ba- 
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varia, there is a fauna buried in the ‘loess’ containing twenty 
species of mammals of the tundras and steppes, together with 
the bison and the urusA 

Perhaps the strongest proof of the extension of cold, dry 
steppe ccmditions of climate is the migration of the saiga ante- 
lope (Sai^d lartaricd) into the Dordogne region, where it is rep- 
resented both in carvings and engra^•ings, and into other parts 
of southwestern France, where its fossil remains have been found 
in thirteen localities in association with a cold steppe fauna. 
In the same region have been found the remains of the musk-ox 
(Ovibos), one of the most distinctive members of the arctic 
fauna. 

Ht'max Races of AIagdalexiax Times 

It appears that the Cro-AIagnon race continued to prevail, 
yet anthropologists have long been divided in opinion as to the 
racial affinity of the men found in the Magdalenian industrial 
stage. The most famous burials are those of Laugerie Basse 
and Chancelade in Dordogne, each consisting of skeletons of in- 
ferior stature, not improbably belonging to women. The}' cer- 
tainl}- represent a race somewhat different from the tyi)ical 
Cro-iMagnons of Aurignacian times, as found at Cro-AIagnon 
and in Grimaldi. The archaeologist de iMortillet referred both 
these skeletons to a new race, the race dc Laui^erie. Schliz, who 
has most recently reviewed this subject, has, however, rightly 
treated all these people as Cro-Magnons of a modified type. 

The Alagdalenian skeleton of Laugerie Basse, found b}' Mas- 
senat in 1.S72, was resting on the back, with the limbs flexed, 
and with it was a necklace of pierced shells from the Alediter- 
ranean ; the body apparently had been covered with a layer 
of Magdalenian implements. According to the length of the 
lemur, the indixidual was 1.65 m., or 5 feet i inch in height; 
tile bones were strong and compact; the skull was well arched, 
with a straight forehead and a cephalic index of 7.^.2 per cent. 

file so-ealied Chancelade skeleton was found in the shelter 
of Ra\ monden in 1S8S, at a depth of 5 feet, and was also in a 
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folded position, resting directly on the rock and covered with 
several lax'ers of artifacts of the later Alagdalenian culture ; the 
limbs were so tightly flexed as to prow that the_\- had been en- 
veloped in bandages. This skeleton shows a well-arched skull, 
a high, wide forehead, and a dolichocephalic head form, but 
the limbs are comparatively small, the height not exceeding 



Fi-.. iS8. The iibii <»f FauLftTu* F I'^e, I :i l\inuui'> ld!ciDan '-tali<)[i aiol 

burial of the skeleton of Lauuerie Ha--e. Thi- aiu unit ro. k -lKhi.r like lit i! of 
Cro-Magnon an<l many other'., ^hoW' at the present ila\ a t lu-ler of [lea-ants' dwell- 
ings around its base. Photograidi by Belve,'' 

1.50 m., or about 4 feet 7 inches; the upper arm and thigh 
are short, compact, and clumsy, and the femur is crooked with 
comparative!}' thick ends ; this skeleton is generally classed with 
the Cro-Magnon race, but Klaatsch considers that it may be- 
long to a distinct t\4)e. We cannot disregard, says Breuil/' the 
anatomical characters attributed b\' Testut to the man of ('hance- 
lade and its resemblances to the actual Eskimo type ; this indi- 
cation is in favor of a new element, arriving perhaps from Asiatic 
Siberia, but acf^uiring in western Europe the artistic culture 
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realized and conserved in certain districts b\' the Aiirignacian 
tribes and their derivatives. All of the Aiirignacian, Solutrean, 
and Alagdalenian races, ho\ve\'er, recall \er\^ forcibh’ the race 
of Cro-Magnon, which tends to prove that these transformations 
in culture were not made without a notable element of human 
continuity. 

DISCOVERIES OF MAGDALEXIAX AGE CHIEFLY ATTRIBUTED TO 
THE CRO-AIAGXOX RACE* 


Date (»f 
Dki ivery 

j Locality 

Nature of Rejnains 

i8r,s. 

. Bruniquel (Tarn-et-Garonne, France) 

1 

1 Skeletal fragments Burial. 

1804 

La Madeleine (Dordogne, France), 

1 Skeletal fragments. 

1 

1 Laugerie Basse I (Dordogne, France) 

] Skeletal fragments. 

1S7 E. 

' Gourdan (Haute-Garonne, France). 

I Skeletal fragments. 

187^’ 

1 Laugerie Basse II (Dordogne, France). 

j I skeleton. Burial. 

i 87 ^'iS 7 J. 

' Sorde (Duruthy) (Landes, France). 

I skeleton. Burial 

1S74. 

j Freudenthal (near Schaffhausen, Swit- 
j zerland). 

Fragments of skulls and of pelvis. 

1874. 

i Ke'jslerloch (near Thaingen, Switzer- 
j land). 

Collar-bone. 

eSSl 

; Le Placard (Charente, France). 

8 skulls, chiefly fragmentary. 

1888. 

1 Chancelade (Raymonden) (Dordogne, 

! France). 

I skeleton, almo'>t complete. Burial. 

1804. 

Les HdteauK (Ain, France). 

r skeleton, almost complete Burial 

igi 4 . 

Oberca>.i!el (near Bonn, Germany). 

2 skeleton'., male and female, almost 
C(implete Burial P(arly .Magda- 
lenian. 


Les Eyzies f Dordogne, France). i 

Skeletal fragments 


La Mouthe (Dordogne, Prance). 

I tooth, 1 verteijra. 


Limetiil (Dordogne, France) 

Skull fragments 


Grotte (les Uommes (N'onne, France) 

3 '.kuIN and (»ther skeletal fragments 


B ra*, 'iem[)ouy 1 Landes, France) 

2 teeth. 


Grotte des Fees (Gironde, France). 

Pragments of upper and lower jaw. 


! Lu>'.ac (Vienne, PTance). 

PTag merit (jf ]ov\ct jaw. 


! -Mas d'.Vzil ‘Ariege, France). 

I skull top. Piarly Magdalenian 


' Lourdes ' Haute.s- Pyrenees, PTance). 

Skull fragments. 


('u^tillo (Santander, Spain), 

Skull fragment, P’arly Magdalenian 


(ludenushohle (Austria). 

r infant's tooth. 


Andernach (north of Koblenz, Ger- 
many!. 

2 child’s inci',ors and 7 rib fragments 


* After Obermaier, R, Martin, “ and others 


Another Magdalenian burial is that at Sorde, Landes, in the 
grotto of Duruthy; this skeleton was discovered in 1S72, buried 
at a depth of 7 feet, the body being ornamented with a neck- 
lace and a girdle of the teeth of the lion and of the bear, pierced 
and engraved. Seven skulls found in 1883 in the grotto of 
Placard, Charente, also belong to the Magdalenian. The 
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skeleton discovered in 1894 in the grotto of Les Hoteaux, Ain, 
was buried at a depth of 6 feet beneath Magdalenian imple- 
ments ; the body, resting on the back, was covered with red 
ochre ; the thigh-bones were inverted, indicating that the limbs 
had been dismembered before burial — a custom observed among 
certain savages. 

These are the best preserved Magdalenian remains which 
have been discovered in France up to the present time. The 



Fig. 189. Human ?kull-tops cut into ceremonial or rlrinkinf; bowl-, from the 
Magdalenian layer of Placard. Charente. After Breuil and Obermaier. 

matter of chief significance is the survival of modes of burial 
characteristic of the Cro-Magnons in Aurignacian times, with the 
use of color and of ornaments and with the body in some instances 
folded and bandaged. 

In the great grotto of Placard, near Rochebertier, Charente, 
a new feature in the mode of interment has been discovered— the 
separation of the head from the body.* The previous ceremonial 
burials, which began certainly among the Neanderthals in Mous- 
terian times, always show the custom of burying the entire body ; 
in the U{)per PaUeolithic there commences the new custom of 
imbedding the body in ochre or red coloring matter, and this 

* This cu-«lom i- observed again in Aziiian times in the burial- at Otnet on the 
Danube isee page 475). 
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obtains from the Aurignacian burials of Grimaldi to the Azilian 
burial of Nias d’Azil. The Hexing of the limbs occurs fre- 
quently in Upper Palaolithic times. It would appear as if the 
new ceremonial of Placard had been introduced in the earliest 
NIagdalenian times, for in the lowest Magdalenian layers four 
skulls w'ere found closely crowded together, with the top of the 
cranium turned downward; of other portions of the skeleton only 
a humerus and a femur were found. In an upper layer of the same 
industrial stage a woman’s skull and jaw were found, surrounded 
by snail shells, many of them perforated. Still more singular is 
the occurrence in Magdalenian strata of this grotto of two sep- 
arate skull-tops, fashioned by some shaqo flint implement into 
bowls (Fig. 1S9). 

Again, at Arc_\'-sur-Cure three skulls have been discovered 
placed closely together, and with them a flint knife in a layer 
superposed upon an Aurignacian industr\x The Placard type of 
burial of the head only is shown again in the Azilian stage at 
Ofnet, Bavaria. 

The uncertaint}’ regarding the racial afhnity of the men of 
NIagdalenian culture has now been entirely remo\'ed bv the dis- 
covery, in lebruary, 1914, of two skeletons at Obercassel, near 
Bonn, the first instance of complete human skeletons of Quater- 
nary age being found in Germany.^- As reported by ATrworn,^^ 
the skeletons la\' little more than a \'ard apart ; the\' were cov- 
ered b}' great slabs of basalt, and lay in a dej)osit of loam deeply 
tinged with red. This red coloring matter, which extended com- 
plettl}' o\'er the skeletons and surrounding stones, indicates 
that it was a ceremonial burial similar to that practised bv the 
Aurignacian Cro-NIagnons. Along with the skeletons were found 
bone> of animals and several specimens of flnel\‘ carA^ed bone, 
but no flint implements of an\^ kind. The bone implements 
inLlude a tinel\' polished ‘lissoir of beautiful workmanship, 
|>kued beiK^ath the head of one oi the skeletons; the handle 
is (. ar\ ed into a small head of some animal resembling a marten j 
the sides show the notched decoration so t\'[)ical of the French 
Magdalenian. Ihe second specimen of car\'cd bone is one of 
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the small, flat, narrow horse-heads, engraved on both sides, 
such as are found at Laugerie Basse and in the IVrenees. One 
of the skeletons is of a woman about twentx' \ear^ of age, and, 
as is usual in young female skeletons, it exhilhts the racial char- 
acters in a much less marked degree than the male skeleton, 
which belongs to a man of between forty and fifty years; the 
cephalic index is 70 per cent ; the supraorbital ridges are well 
developed, and the orbits are distinctly rectangular ; the limb 
bones indicate a body about 155 cm., or 5 feet x inch, in height. 



Fig. iqo. The <kuli-i of two ‘ikeleton> of the Cro-Mat^iion rai e. one mule (ri^'ht) the 
other female ilcftt. recently di^(.o\ere(l at Oherwe^el near Bonn, a-'?ot iated 
with Alagdalenian im[)lement''. After Bonnet. 

In contrast to this more refined skull, the extreme!}' broad 
and low face of the man is entirely dis])roportionate to the mod- 
erately broad forehead and well rounded skullcap ; the breadth 
of the face is 153 mm. and exceeds the greatest width of the 
skull, which is only 144 mm. This is a marked!}' disJiarmonic 
U'pe, the width of the face being due not only to the broad u])per 
jaw but to the exceptional size and breadth of the cheek-bones. 
The skull is decidedly dolichocephalic, the cephalic index being 
74 per cent ; the brain capacity is about 1,500 c.cm. ; the orbits 
are rectangular, and above them extends an unbroken supraor- 
bital ridge, with a slight median frontal eminence ; the nasal 
ojiening is relatiwly small ; the lower jaw has a >trongl}' marked 
chin; the crowns of the teeth have been worn down until the 
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enamel has almost disappeared. While the muscular attachments 
indicate great bodily strength, the height does not exceed 5 feet 
3 inches. As pronounced Cro-NIagnon features, both of the 
Obercassel skulls show an unusually wide face ; in both the pro- 
files are straight and the root of the nose depressed, the nose is 
narrow, and the orbits are rectangular. But, observes Bonnet, 
the greatest width of these skulls is not found across the parietals, 
as in the t\pical Cro-NIagnons, but just above the ear region, a 
much lower position; in this respect the Obercassel skulls re- 
semble the skull of the Chancelade skeleton. 

This very important discovery of two undoubted descendants 
of the Cro-NIagnon race associated with bone implements of 
lower NIagdalenian workmanship appears to prove conclusively 
that the Cro-NIagnons were the art-loving race. The Obercassel 
skeletons confirm the e\ddence afforded by the burials in PTance 
that these people were of low stature ; perhaps because of the 
severe climatic conditions of Magdalenian times they had lost 
the splendid physical proportions of the Cro-NIagnons living 
along the Rhiera in Aurignacian times. The skull also, while 
retaining all the pronounced Cro-AIagnon characters, had under- 
gone a modification in the point of greatest width. 

In the reduction of the stature of the woman to 5 feet i inch 
and of the man to 5 feet 3 inches, and in the reduction of the 
brain capacity to 1,500 c.cm., we may be witnessing the result 
of exposure to very severe climatic conditions in a race which 
retained its fine physical and mental characteristics only under 
the more genial climatic conditions of the south. 


The Foivr Industrial Phases of AIagdalenian Cultlire 

The industrial development belongs throughout to central 
and western Europe rather than to the Alediterranean. It is 
remarkable that it does not extend along the African coast, or 
even into Italy or southern Spain. It has been found to present 
four great steps or phases as follows : 

The earliest U’pes of the incipient NIagdalenian culture or 
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Proto-Magdalenian, are nowhere better represented than under 
the great shelter of Placard, in CTarente, where the deej) succes- 
siv'c deposits compel a realization of the long period of time re- 
ejuired for the evolution of the Magdalenian with its wonderful 
artistic culmination. Even prior to an}' discovery of the harpoon 
or of any example of the art of engra\ang comparable to the 



Fic. rgi. The irreat dbri ro( k ^ht.lLer <>f La Madt'leine. type station of the Majrtla- 
lenian industry. Ruins of the abbe\ beyond. Phoiouraph by Bei'.e-. 


classic series of higher levels we find three levels of incipient 
Magdalenian industry at Placard. Similar local horizons, recog- 
nizable from the t\pe of their javelin points (saib^aics) and from 
their decorative motifs^ are also found at Kesslerloch, Switzer- 
land, and as far east as Poland. From Dordogne the}' extend 
into the Pyrenees and into the Cantabrian Mountains of northern 
Spain, but not farther south. There is thus a very ])rimiti\'e 
Magdalenian industry wide-spread over central and western 
Europe, either autochthonous or inllueiiced from the east, but 
certainlv not from the Mediterranean. It i> onlv above these 
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primitive horizons that layers are discovered with the rudimentary 
harpoons, and then with the perfected harpoons with single and 
double rows of barbs. It would appear as if the basins drained 
b\' the Dordogne and the Garonne were at once the most densely 
populated and also the centres from which industry, culture, and 
art spread to the east and to the west. 

In the heart of the Dordogne region is the great rock shelter 
of La Madeleine, the t\pe station of Magdalenian culture, and 
around it are no less than fifteen stations. This station, in which 
the lowest industrial layer {niveau inftrieiir) is subsequent to the 
Proto-Magdalenian phase and belongs to the early Magdalen- 
ian, was extensively excavated by Lartet and Christy^-^^ dur- 
ing the decade following its discovery, in 1S65, and more recently 
by Peyrony and others. The industrial deposit is situated at 
the base of an overhanging limestone escarpment on the right 
bank of the Vezere River; it extends for a distance of 50 feet 
with an average thickness of 9 feet, the lowest or early Mag- 
dalenian levels reaching down below the present level of the 
Vezere. It is a significant fact that the river floods which from 
time to time occur here also occasionally drove out the flint 
workers in Magdalenian times. It indicates an unchanged topog- 
raphy and similar conditions of rainfall. We must picture this 
cliff fringed with a northern flora, these riveiJiiStfiLsas the haunt 
of bison and reindeer, and the site of a long, narrow camp of 
skin-covered shelters. 

Among the numerous specimens of Upical Magdalenian in- 
dustr\ and art which have been found here maA" be mentioned 
a geode of quartzite, apparently used to contain water, and stone 
crucibles, usualK' of rounded form, adapted to the grinding up 
of mineral colors for tattooing or artistic purposes; one of 
these crucibles, showing traces of color, still remains. The finest 
among the art objects is the spirited engraving, on a section of 
i\'ory tusk, ot the woolly mammoth charging; this is one of the 
most realistic piec'es of Pakeolithic engraving which has e\'er been 
fiuind; there are indications that the artist used this relatively 
small jiiece of i\ory for the representation of three mammoths; 
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but in the reproduction (Fig. 199) all the lines are eliminated 
except those belonging to the single charging mammoth ; we 
observe especially the elevation of the head and the tail^ also the 
remarkably lifelike action of the limbs and body. 

Very numerous industrial levels are discovered in eight or ten 
overhang hearths, which are, however, divided into three main 
levels, as follows : 

Xhran supcrlntr (late Mag<lalenian culture). 

Harpo()n> with a double row of barbs. Indications that the climate wa^ 
colder and drier, resembling that of the steppe^. Bison, horses, and 
reindeer abundant. 

Xiveaii nioycn (middle Magdalenian culture). 

Harpoons with barbs on one side only; also batons de commandement. 
Indications that the climate was more moist, with frequent inunda- 
tions from the river. Bison, reindeer, and horses less abundant. 

Xii'caii infcricur (early Magdalenian culture). 

Harpoons with a single row of barbs. Indications of animal sculpture, 
bison and of reindeer, but those of horses especially nu- 
merous. 

In the Early ^Magdalenian we note the invention of the 
harpoon ; its first crude form is that of a short, straight point of 
bone, deeply grooved on one face, the ridges and notches along 
one edge being the only indications of what later develop into 
the recurved barbed points of the Upical harpoon. As noted 
above, this in\'ention was destined to exert a very strong influ- 
ence on the habits of these people. Large fish undoubted!}' were 
very abundant in all the rivers at that time, and this new means 
of obtaining an abundant food supply probably diverted the 
Cro-Magnons in part from the more ardent and dangerous pur- 
suit of the larger kinds of game. The discovery soon spread, and 
among a number of localities where pr(Tot\']^es of the harpc'jon 
are found may be mentioned Placard, in Charente ; Laugerie 
Basse, in Dordogne; Mas d'Azil, on the Arize; and Altamira, 
in northern Si)ain. In the early Magdalenian also a great va- 
riety of flint drills or borers are developed in connection with 
the fashioning of bone, including the ‘p^^^^^Vbeak' type, or 
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recurved flint. The microlithic flints, exclusively designed for 
fine and delicate artistic work, are more abundant than in any 



Fro. 1Q2. Tnrlu'^trial and art implements of Alattdaknian limes, ('hielly c 1 onp:ate flakes 
retouehod at one or at both ends for various u-es. After <le Mortillel. if»o. Long, 
narrow flint blade from the tyj)e station <')f i.a Aladeleme. i')i. A similar imj>lement 
from the ttrotto of Mursens. Lot. ito. A ‘knife” flake from Lautfene Ba'^>c. Dordogne. 
to;;, a flint blade, very i Karat teristic of the period, from La Madeleine. 104. A minute 
flake with t uttimt border and short, t ur\'ed point 1^)5. An elomtate flake j^haped into 
a cr<iVA)/f. or planine; tool at one end. from La Madeleine. lOO. An elon.ttale. pointed 
jrravin4-t'»ol, retom hed at the end and at one side iti;. A [jointed tool of thaicedony. 
It'S. A minute [x'inted flake. lOo. A ‘parrot*beak ' gravimr-tool of flint. 170. A 
straiizht flint ^maver. from Les Ey/jies. Dordoccne. 171. A similar graver, from Lau- 
gerie Bas-e. 172 A .-imilar grawr, from La Madeleine. 17,:;. Flint graver with base 
retourhed. from the (lorge d L.nfer. 174. A double-ended im[)lement. burin and 
toir. from Laugerie Ba^^e 175. Flint burin, or graver, approaching the ^parrot-beak* 
ty{K* of io<), from Li's Ly/ie-. i7(>. Double bunn, or oi flint, from the Grotte 

<la C'halTaud, \’iinne. Ml ligun s art' one-third actual '>i/.e 


jirpvioiLS stage, and were used to shape and finish the bone im- 
j)lements whiedi chielly distinguish the Alagdalenian culture. 
Other implements which enable us to recognize the early ^lag- 
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dalenian culture la}'crs are javelin points of bone or reindeer- 
horn with obliciue buses, small staves of reindeer-horn or ivor\', 
oval plates of bone fre(|uently decorated with engraved designs, 
and slender, hneh' linished needles. 

The Middle AIagdaleniax implements were more widely 
distributed than the early t\pes, the most characteristic weapon 
being the harpoon with a well-defined single row of barbs (BreuiV^ 
Schmidt According to Breuil, this single-rowed harpoon is 



Fir. ig;;. Typirul forms of Ma^dLilenian bone harptKms After Ptreinl. Cf) r to q. 
binglc-rowed harpoons, characteristic of the early and middle Wai^dalonian; i, 4, S, 
from Brunir(nel; 2. s, from Laugerie Ba^^e; o, from Wa> d'Azil; 7, from La Wairie, 
3 and 0, from Valle and ("astillo. About one-quarter ac tual dze. ( B 1 10 to i double- 
rowed harpoons, characteristic of the late Maudaliauan; 10. 12, frcun Brunic-|uel; it, 
from Massat; i:;, from Mouthier; 14, from La Madeleine; 15, from Ke-^lerIoch, 
Switzerland. About one- third actual size. 

rare in the lower layers but abundant in the upper layers of 
middle Magdalenian times ; with it occur examples of the single- 
rowed harj)oon with swallow-tail base. Other implements of 
this stage are the bone javelin points with cleft base, small 
bone staves richly decorated, also numerous needles, finer and 
more slender than those of the early ^Magdalenian. It is very 
interesting to note that there are no distinctive inventions in 
the flint industry, which shows no important advances, although 
microlithic flints are still more abundant than before. For in- 
dustrial puq)oses scrapers continue to be ver\^ abundant, as 
well as borers for the perforation of bone implements. The 
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middle ^Magdalenian industry is best represented in the deposits 
of central and southern France, at Ra}^monden, Bruniquel, 
Laugerie Basse, Gourdan, Mas d’Azil, and Teyjat. 

The chief weapon of Late Magdaleniax times is the harpoon 
with the double row of barbs, which is found at all the principal 
discovery sites extending from stations in southwestern and 
southern France far to the east. Besides the double-rowed 
haq)oon, the cylindrical chisel of reindeer-horn frequently occurs, 
often pointed at the end and with a small curve at the side ; this, 
like other bone implements, was richly decorated with engraving. 
This late Magdalenian level is distinguished everywhere by the 
rich decoration of all the bone implements and weapons, as well 
as of the 'batons de commandement.’ The quantity of bone 
needles, more numerous in this stage than ever before, attests 
the greater refinement of finish in the preparation of clothing. 

This was the culminating point both in Magdalenian indus- 
tr}^ and art, and probably also in the morale and modes of living. 
Characteristic t\pes of this late ^lagdalenian culture are found 
at La Madeleine, Les Eyzies, and Teyjat, and extend into the 
northern Pyrenees, at Lourdes, Gourdan, and Mas d'Azil. Their 
easterly geographical distribution will be described on a later 
page. The microlithic flints now reach their culminating point; 
to the small bladed flakes with blunted backs are added little 
feather-shaped flint blades, and still others with obli(|ue ends, 
which begin to suggest the geometric forms of the succeeding 
Tardenoisian industry. Among the flint borers we notice a 
prevalent t\q)e with a stout central point, also the so-called 
parrot-beak borer ; for the preparation of skins, scrapers are 
made, as before, of thin flakes, slightly retouched at both ends 
to give a rounded or rectangular form. 

lollowing the late or high ^lagdalenian stage is a period of 
decline in industr\'. In southern France both flint and bone 
implements show unmistakable indications of the approach 
either of the succeeding Tardenoisian or Azilian stage. In the 
I \ renees both the flints and the great polishers of deer-horn begin 
to resemble those which occur in the post-Magdalenian levels. 
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This industrial stage corresponds broadh’ with the period of 
decline in art, and with the change both in the industrial habits 
and in the artistic spirit of the Cro-AIagnons. 

The divisions of the Alagdalenian are, therefore, as follows : 

5. Decline of the ^Magdalenian art and industry. 

4. Late Magdalenian t\7)ifted at La ^Madeleine, Dordogne. 

3. Middle Magdalenian typitied at La Madeleine, Dord(')j?ne. 

2. Early Magdalenian . . . t\"|nhed at La Madeleine, Dordogne. 

I. Proto-Magdalenian . . . . tc^dtied at Placard, Charente. 

Flint and Bone Indestry 

Through the four successive stages of development which we 
have already traced fp. 382) there are perceived certain general 
tendencies and characteristics which clearly separate the Mag- 
dalenian from the preceding Solutrean culture. 

Compared with Solutrean times, when the art of flint work- 
ing reached its high-water mark, the Magdalenian palaeoliths 
show a marked degeneracy in technique, having neither the sym- 
metry of form nor the finely chipped surfaces which distinguish 
the Solutrean t\pes ; indeed, they do not even equal the grooved 
marginal retouch of the best Aurignacian work. The iMagdalenian 
retouch shows no influence of the Solutrean; it is even more blunt 
and marginal than the late Aurignacian. In compensation for 
this decadence in the art of retouch, the Cro-^Iagnons now show 
extraordinary skill in producing long, narrow, thin flakes of flint, 
struck off the nucleus with a single blow ; these ^ blades, ' which 
are very numerous, are often not retouched at all ; occasionally 
a few hasty touches are used to attain a rounded or oblique end ; 
in other cases a very limited marginal chipping along the sides 
or the development of an elongated pedicle (soie) produces very 
effective implements for graving and sculptural work. 

For the art of engraving perfect hurins, hiirin-grattoirs, and 
hnrins doubles were rapidly made from these thin flakes; also 
burins with obli{[ue terminal edge and with the ‘parrot-beak’ 
end. For industrial purposes some of the flints were denticu- 
lated around the border, doubtless for the preparation of fibres 
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and of thin strips of leather for the attachment of clothing 
to the body and for binding of the flint and bone lance-heads 
to wooden shafts. Extremely fine perfoirs have been found 
adapted to perforating the bone needles ; the grattoir^ single 
or double, was also fashioned out of these flakes, and the nu- 
deus of the flint was used as a hammer. Hammers of simple 
rounded stones are also found. 

But the notable feature of IMagdalenian industrc^ is the ex- 
tensiNX' and unprecedented use of bonCj horn, and ivory. From 
the antlers of the reindeer are early developed the sagaies or 



Fig. rf)4. Typo- of tho Hint bUido with riontic ulaterl a (.haraLtcristic 
in<iu-trial tool of Magdalenian timos. from Brunl(juol, Los Eyzie-, and 
l.au^'orio FFi'-so. After Deohelette, by permission of M. A. Pieard, Ivibrai- 
rie Aiphon-e Pirard et Fils. 


javelin points of vaning size, usually ornamented along the sides 
and with several forms of attachment to the wooden shaft, 
either forked, bevelled, or rounded. The ornamentation consists 
of engraved elongate lines or beaded lines, and of deep grooves 
perhaps intended for the insertion of poisonous fluids or the out- 
let of blood. 

Of all the iMagdalenian weapons the most characteristic is 
the harpoon, the chief fishing implement, which now appears for 
the first time marked b\' the invention of the harh or point retro- 
verted in such a manner as to hold its place in the flesh. The 
barb does not suddenly appear like an inventive mutation, but 
it very .slowly e\’ol\'es as its usefulness is demonstrated in [irac- 
tice. The shaft is wry rarely ])erforated at the base for the 
attachment of a line ; it is ccdindrical in form, adapted to the 
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capture of the large fish of the streams. That a barbed weapon 
was also used in the chase seems to be indicated by drawings 
in the grotto of X'iaux and lines engraved on the teeth of the 
bear, but these drawings indicate the form of an arrow rather 
than of a harpoon. The length varies from two to fifteen inches. 
The harpoons may have been projected by means of the so-called 
propiilseiirs or dart-throwers, which resemble implements so 



Fig. 195. Bone needles from the grotto of Lacave, Lot. After Vire. 


employed by the Eskimo and Australians of to-day. These 
dart-throwers are often beautifully carved, as in the case of one 
found at Alas d'Azil, ornamented with a fine relief of the ibex. 

Then there were batons de commandement ^ carved with scenes 
of the chase and with spirited heads of the horse and other 
animals, which quite probably were insignia of office. Reinach 
has suggested that batons were trophies of the chase, and accord- 
ing to Schoetensack they may ha\'e been used as ornaments to 
fasten the clothing. The disco^^*^y of mural painting and en- 
graving suggests the possibility that these batons were believed 
to have some magical influence, and were connected with mys- 
terious rites in the caverns, for a great variety of such ceremonial 
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staffs is found among primitive peoples. Geographically, the 
batons spread from the Pyrenees into Belgium and eastward 
into Aloravia and Russia. 

Slender bone needles brought to a fine point on stone polish- 
ers indicate great care in the preparation of clothing. Associated 
with the borers are many other bone implements: awls, hammers, 
chisels, stilettos, pins with and without a head, spatulas, and pol- 
ishers ; the latter may have been employed in the preparation 
of leather. The borers, pins, and polishers appear from the very 
beginning of the period of sculpture. The name of poniard 
{poignard) is given to long points of reindeer-horn ; one of these 
was found at Laugerie Basse. 

History of Upper Palaeolithic Art 

Following the pioneer studies of Lartet, the history of the 
art of the Reindeer Period, as manifested in bone, ivory, and the 
engraved and sculptured horns of the deer, occupied the last 
thirty-five years of the life of Edouard Piette,^^ a magistrate 
of Craonne who pursued this delightful subject as an avoca- 
tion. He was a pioneer in the interpretation of Vart mobilierj the 
mobile art. It must be remembered that in Piette’s time the 
fourfold divisions of Upper Palaeolithic culture so familiar to us 
were only partly perceived ; his studies, in fact, related chiefly to 
the mobile art of Magdalenian times, and he undertook to fol- 
low its modifications in every successive grotto, beginning with 
his brochure La Grotte dc Goiirdan, in 1873, in which he first an- 
nounced the idea which underlay all his later conclusions, that 
sculpture preceded line engraving and etching. He divided the 
art into a series of phases ; that of the red deer {Cervus ela pints) 
he termed Elaphiennc, that of the reindeer Tarandienne, that of 
the horse Ilippiqiiiennc, and that of the wild cattle Bovidienne. 
In concluding this early work of 1S73, he remarked: '‘To write 
the history of Magdalenian art is to give the history of primi- 
tive art itself.” He observed that in sculpturing the h(/rn of the 
reindeer the artist was obliged to work in the hard exterior bone 
and to avoid the spongy interior ; this defect in material suggested 
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the invention of the bas-relief. The statuette he regarded as 
the assemblage of two bas-reliefs, one on either side of the bone. 
Thus he described the ivor}' head of the woman of Brassempouy, 
the only human face of Upper Palanilithic times which is even 
fairly well represented ; also the two imperfect feminine torsos 
in ivory. In 1897, at the age of seventy, Piette undertook his 
last excavations, and the sum of his labors is preserved for us in 
the magnificent volume entitled VArt pendant Vage du Renne, 
published in 1907. 

The pupil and biographer of Piette, PAbbe Henri Breuil, ob- 
serves that his scheme of art evolution is exact along its main 
lines.-^ It is true that human sculpture appears for the first time 
in the lower Aurignacian, that it survives the Solutrean, and 
even extends into middle Alagdalenian times, but this enormous 
period cannot be placed in one archaeological division as Piette 
supposed ; in truth, he did not suspect the prolonged gestation 
of Quaternary art, but contracted into one small division the 
documents of numerous phases. At the same time, Piette was 
right in attributing the flower of the art of engraving accom- 
panied by contours of animal forms in relief to the second and 
third levels of the Alagdalenian industry, but he had no idea 
that this development had been preceded by a long period in 
which engra\dng had been practised in a timid and more or 
less sporadic manner as a parietal art on the walls of the cav- 
erns as well as on bone and stone. It is also true that a con- 
siderable facility in sculpture preceded the art of engraving, but 
it was arrested in its progress while engra\'ing slowh' developed ; 
in the early choice of subjects the sculptors of middle and late 
Aurignacian times showed a preference for the human form, 
while later, in Solutrean and early Magdalenian times, they in- 
clined principall}' toward animal figures, so that sculpture was 
not suddenly eclipsed. The first engravings made with fine 
points of flint on stone are hardly less ancient than the first sculp- 
tures, and modestly co-exist beside them up to the moment 
where engra\ing, greatly multiplied, largely supplants sculpture. 
Finally, observes Breuil, it is one of the glories of Edouard Piette 



f5f)4 


ME\ OF THE OLD STONE AGE 


to have understood that the painted pebbles of ^las d’Azil rep- 
resented the last prolongation of the dying Quaternary art. 

It is fortunate that the mantle of Piette fell upon a man of 
the artistic genius and ai)preciation of Breuil, to whom chiefly 
we owe our clear understanding of the chronological development 
of Ujrper Palaeolithic art. In the accompanying table (p. 395) 
are assembled the results of the observations of Piette, Sautuola, 
Riviere, Cartailhac, Capitan, Breuil, and many others, largely in 
the order of secjuence determined through the labors of Breuil. 



Fig. ii)6. (’fCt)«;raphic distribution of the more important Palaeolithic art stations of 
Dordogne, the Pyrenees, and the Cantabrian Mountains. After 
Breuil and (Jbermaier. 


We are far from iSSo, observes CartailhaCj-^ when the dis- 
covery by Sautuola of the paintings on the roof of the cavern of 
.-Vltamira was met with such scepticism and indifference. Know- 
ing the artistic instincts of the Upper Palaeolithic people from 
their engraving and carving in bone and ivory, we should have 
been prepared for the discovery of a parietal art. The publica- 
tion of the engravings in the grotto of La ]Mouthe by Ri\dere- 
in April, 1895, was the first warning of our oversight, and imme- 
diately Edouard Piette recalled Altamira to the memory' of the 
workers on prehistoric art. The discovery of Sautuola ceased 
to be isolated. Led by the engravings found in La Mouthe, 




Sculpture 


Incised Figures 


Pumted figures 


VI. No animal draw- 
ings. 


V. Entirely wanting. 


. VI. No animal draw- j VI Conventional .Azilian 
itigs. decoration Flat pebbles 

igalets) colored in red and 
black. Mas d .\zil, Mar- 
soulas, Pindal. 

Late V. Entirely wanting. V No animal art. Vari- 

M.vgdvlenian. ous schematic and conven- 

tional figures and signs 
{bands, branches. lines, 
punctuated surfaces sug- 
gesting the .\zilian galets) 

Middle Slender human IV. Craffites feebly IV Polychrome animal 

Magd.vlen'IAN. figurines in ivory traced; fine lines indi- figures wUh the (ontour in 

and bone ^ I eating hair predominate black an<i interior modelling 

.Vnimal form> in | in the drawings, as at obtained through a mingling 

reindeer and stag'lMint d c- (j a ii m e and of yellow, red. ami lilack 

horn on implements Marsoula-. Pcrft'ctcfi color. Constant association 
of the ( hasc and ] animal outline.s and de- j of rac/ugc and of inci- 
ceremonial insignia tails sjons with painting Mains 

Fine animal outlines, stylisces. (Ireat, hnlliant 
Grotte <le la Maine, polychrome frescos ()f 
Marsoulas Marsoulas, P'ont-de-(iaume, 

Perfected _ engravdng Altamira. 
on bone ami ivory. Animal outlines in black, 

Niaux. 

Early .\nimal sculpture. III. Deeply incised III. Figures of a flat tint 

Magdvlexian. Bisonsof rucd’.Vu- lines followed by light | and Chine.-^e shading with- 
I doubert; hi:jli re- graffite contour lines out modelling, also dotted 
j liefs of horses, Cai> Incised outlines and animal figures as at Font- 


IiDDLF Slender human IV. GralBtes feebly 

Magd.vlen'ian. figurines in ivory 1 traced; fine lines indi- 
and bone I eating hair predominate 

.Vnimal form> in | in the drawings, as at 
reindeer and stag ' F'ont dc-txaiime and 
horn on implements M.irsoula^ Perfected 
of the (base and j animal outline.s and de- 
ceremonial insignia tails 

Fine animal outlines, 
Grotte <le la Maine, 
Marsoulas 

Perfected engravdng 
on bone ami ivory. 


Lvxr: 

AL'RIGN'VCIA.V. 


j Bone sculpture in i 
high relief; Isturit^., i 
I Pyrenees .Vnmal ! 
j sculpture in the I 
! round, P Ad njist 1 

, Heavy human 
' statuettes u I )I>t of ; 
j Mentone, Brass: n- | 
! pouy, Willen 1 irf, I 


hair, e ? , mammoths 
of Combarelles. Stri- 
ated drawings, Castillo, 
.Vltamira, Padega, 

j Fmgravings 


de-tlaume, Marsoulas, Al- 
tamira, Pasiega 


II .Vnimal and hu- II Filling in lines at fir-'t 
; man figures, at first very feeble then more and more 
I deeply incised, then less strong, finally a.ssociated 
I S t; tour limbs generally with ciuitour modelling 
figured Designs vigor- , which ultimately covers the 
j ous. somewhat awk- , entire silhouette Incised 
[ ward, as at La Mouthe, , lines assciciated with paint- 
: then more characteristic , ing as at Combarelles. Font- 
as at Combarelles. j de-Gaume, La Mouthe, Mar- 
I soulas, .Vltamira. 

I. Figures deeply in- ! I Linear tracings in mono- 
cised, heavy, in abso- , chrome, single black or red 
lute profile; stiff in form ' lines, indicating only a sil- 
as at Pair-non-Pdir, La houette Two limb.s out of 
Greze, La Mouthe, Gar- | four are ordinarily figured 
gas. Bernifdl, Homos de i The most amient paintings 
la Pena, Marsoulas, Al- , of Castilh), Altamira, Pindal. 
tamira. ! Font-<le Gaume, .M.irsoul.is, 

.Vn haic animal out- La Mouthe. ( ombar.dles, 
lines of (distil lo. Bernifai 


I Brunn. Human has- figured Designs vigor- 
reliefs of Lauss ‘1. j ous. somewhat awk- 
Heavy human fi | ward, as at La Mouthe, 
urines of Sireuil, i then more characteristic 
Pair-non-Pair. i as at Combarelles. 


Early 

Altcign-aclam. 


Animals in low 
relief. 


Statuary and has- Mobile and parietal Parietal and mobile .irt in 
elief art in line color 


STAGES IN THE DEVELOPMENT OF UPPER PAUUOLITHIC ART 
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Daleau discovered the engravings in the grotto of Pair-non-Pair, 
Gironde. In 1902 there was the double discovery of the en- 
gravings in the grotto of Combarelles, and of the paintings in the 
grotto of Pont-de-Gaume, communicated by Capitan and BreuiL 
Discov'eries at ^Nlarsoulas, ^las d'Azil^ La Greze, Bernifal, and 
Teyjat soon followed.* 

In ipo.S Dechclette listed eight caverns in Dordogne, six in 
the Pyrenees, and seven along the Cantabrian P}Tenees of 
northern Spain, but there arc now upward of thirty ca^'e^ns in 
which traces of parietal art have been found, and doubtless the 
number will be great!}' enlarged by future exploration, because 
the entrances of many of the grottos have been closed, and the 
remote recesses in which drawings are placed, as in the recent 
discovery of Tuc d'Audoubert, are very difficult to explore. 

The chief divisions of Cpper Palaeolithic art are as follows : 

1. Drawing, engraving, and etching with line flint points on surfaces of 
stone, hone, ivorv’, and the limestone walls of the caverns. 

2. Sculpture in low or high relief, chiefly in stone, bone, and clay. 

Scul[)ture in the round in stone, ivory, reindeer and stag horn. 

4. Painting in line, in monochrome tone, and in polychromes of three 
or hair colors, usually accompanied or preceded by line engraving, with 
flint points or low contour reliefs. 

5. Conventional ornaments drawn from the repetition of animal or 
plant forms or the repetition of geometric lines. 

Drawings and Engravings of the Early AIagdalenian 

Wc have already traced the art of engraving, as it first ap- 
pears in late Aurignacian times, into the Solutrean ; in the 
latter it is but feebly represented. Its further development in 
early Alagdalenian times is found in the engravings made with 
more delicate or more sharp!}' pointed flint implements, capable 
of drawing an excessi\'ely fine line ; these were doubtless the early 
Magdalenian microliths. The animal outlines, with an indication 

" The wIkjIc (Um m rrit's, with Uie fimlini; of an 

Imuk. in iS;4, in the sj;rntto of ('halTuLui. and ton<lu(lin,^ wjUi lIu' o\ cries 
ot Lalannc. and of Hcizouen, in iqij, i'^ summarized in the admirable little liandbook 
by Salomon Reina(.h.-'^ Thi-s (.onveiiient volume also imlude^ <»utline tracings of the 
mure important drawings and sculptures found in western Europe up to the present time. 
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of hair, are frequently sketched with such exceedingly fine lines 
as to resemble etchings ; the figures are often of ver}- small 
dimensions and marked by much closer attention to details, 
such as the eyes, the ears, the hair both of the head and the 



Fio. ig;. PrimiUve outline engravinps of woolly mammoth? of Aurignacian 
or early Magdaleihan time?, from the walls of the cavern of 
Cumbarelleb. After Breuil. 



Fig. iqS. Engraved outlines and hair underlying the painting of one of the 
mammoths, from the wall of the Galcrir des Fre^ues, Font-de-Gaume. 
After Breuil. 


mane, and the hoofs ; the proportions are also much more exact, 
so that these engravings become very realistic. Breuil ascribes 
to the early Magdalenian the engra\'ed mammoth tracings of 
Combarelles. Engravings of this period are also found in the 
grottos of Altamira in Spain, and of Font-de-Gaume in Dor- 
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dogne, and to this stage belongs the group of does at Altamira, 
distinguished by the peculiar lines of the hair covering the face. 
The subjects chosen are chiefly the red deer, reindeer, mammoth, 
horse, chamois, and bison. The striated drawings of Castillo 
and Altamira, which parti}’ represent hair and are partly indica- 
tions of shading, belong to this period. 



Fig. iqq. Charging mammoth engraved on a piece of ivory tusk, from the station of 
La Madeleine, .\fter E. Lartet. For the sake of showing this figure clearly, other 
outlines in this drawing, which were probably designed to indicate a herd of charging 
mammoths, are omitted or represented by dotted lines. This classic engraving, de- 
scribed <m pages 3S4 and 385. is one of the most lifelike Palaeolithic representations 
known <»f an animal in action. 


The engravings in the grotto of La Mouthe were discovered 
by Ri\'iere, in 1S95, and were the means of directing attention 
afresh to the long-forgotten parietal art found in Altamira by 
Sautuola in iSSo. The drawings at La Mouthe begin about 
270 feet from the entrance and may be traced for a distance of 
100 feet, scattered in various groups ; they manifestly belong to 
a very primitive stage, probably early ^Magdalenian, the point 
of chief interest being that, while the greater part of the engrav- 
ings are in simple incised lines, here and there the contour is 
enforced by a line of red or black paint ; this is the beginning of 


MA( iDALEN lAX EX( ^A VIXGS tm 

a method pursued throughout the Magdalenian {)arietal art, in 
which the artist carefully sketches his contours with sharp- 
pointed flints before he applies any color. This treatment, at 
first limited to the simjfle outlines, led to tracing in many of the 
details with engraved lines, the eyes, the ears, the hair; thus 
Breuil has shown that in its 
final development a carefully 
worked-out engraving under- 
lies the painting. In the La 
Alouthe drawings the propor- 
tions are very bad ; they repre- 
sent the reindeer, bison, mam- 
moth, horse, ibex, and urus ; 
spots of red are sometimes 
splashed on the sides of the 
animals; here and there is a 
bit of superior work, such as 
the reindeer in motion. 

The cavern of Combarelles, 
discovered in 1901, in Dor- 
dogne, near Les Eyzies, con- 
tains by far the most remark- 
able record of early ^Magdale- 
nian art ; there are upward of 
four hundred drawings and en- 
gravings representing almost 
every animal of early ^Magdalenian times, among them the horse, 
rhinoceros, mammoth, reindeer, bison, stag, ibex, lion, and wolf ; 
there are also between five and six representations of the men of 
the time, both masked and unmasked ; the style is more recent 
than that of the oldest drawings in Font-de-Gaume, but much 
more ancient than the period of polychrome art.* The gallery 
is 720 feet long, and barely 6 feet broad; the drawings begin 
about 350 feet from the entrance, and are scattered at irregular 

* Only a few drawings from thi? tavern haw yet hten publi-htd. siuh the famous 
mammoth of Com bare llt*^ , the vntirc work in tho hand" of Brvuil. 



Fn;. :?oo. Engraved outline'^ believed to 
rcpre^ent human grotesipies or masked 
figures found on the i avern walF of 
MarsouLi", Altamira. and Combarelles. 
After Ubermaier. 
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intervals to the very end. In general the art is very tine and 
evidently largely the work of one artist ; representations of the 
woolh- rhinoceros and of the mammoth are very true to life; 
there is a pair of splendid lions, male and female ; the drawings 
of the horse are abundant, and side by side we have a represen- 



Fig. 201. I’.ntranoe to the cas'ern of Combarellea near Lea Et'zie-a, Dorcloitiie, where 
upward of four hundred wall engravings have been discovered. 

Photograph by Belves. 


tation of several types of horses, the pure forest t\pe with the 
arched forehead, the small, fine-headed Celtic t}pe, and a larger 
tyi)e reminding us of the kiang, or wild ass. Here the greater 
part of the work is engraving, as contrasted with the painted 
outlines in the cavern of Xiaux and with the etched outlines of 
the Grotte de la Maine. 

Even a large cavern like Combarelles offers comparatively 
few surfaces favorable to these engraved lines; but, small or large, 
such surfaces were eagerly sought, sometimes near the floor, 
sometimes on the walls, and again on the ceilings ; even with 
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the brilliant light of an acetylene lamp it is now difficult to dis- 
cover all these outlines, some of which are drawn in the most 
unlooked-for places. If the 
extremely fine incisions, such 
as those representing the hair 
of the mammoth, are so diffi- 
cult to detect with a powerful 
illuminant, one may imagine 
the task of the Cro-AIagnon 
artists with their small stone 
lamps and wick fed b}^ the 
melting grease. One such lamp 
has been found in the grotto 
of La Alouthe, about 50 feet from the entrance ; the workman's 
pick broke it into four pieces, only three of which were re- 
covered. The shallow bowl contained some carbonized matter, 



After Breuil. 



Fig. 20 ^. Slone Limp of Masdalenian age disrovered in the grotto of La Mi)uthe by K. 
Riviere. It i> < ut in sandstone and ornamented on the Lover surface with the hi*ad 
and hums (d the ibex. Siu h lamps were doubtles'i used by the arii-t', to light the 
ditp ret es^es of tht* »a\vrns. \fti*r Riviere, redrawn by Lrwin S Chri-.tman. One- 
third actual-'i/A. ■('urnj)are 1*1 \d ! ) 


an analysis of whit'h led Herthelot, the ('hemist, to conclude that 
an animal fat was used for lighting ])urposes. Like most other 
implements, this lamp is decorated in this instance 1)\' an en- 
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gra\-ing of the head and horns of the ibex. Three of these lamps 
have been found in Charente and Lot, and it is noteworthy that 
lamps similar to those of the Magdalenian period are used in 
Dordogne at the present day. 



Fig. JC4. FnLran< e the cavern of La Pa.iiega. not far from Castillo. The seatcfi 
figure with the -taff is M. I 'Abbe Henri Breuil, the present leader in the 
stiuiy <;f Upi>er Paheoiithic art. Photograph by X. C. Nelson. 


In the great cavern of Castillo,* at Puente-Viesgo, discovered 
in 1903 by Alcalde del Rio, which is entered by the majestic 
grotto already described on p. 162, the animal drawings are 
ni()>tly of an archaic character, belonging to the very beginnings 

* The 't.trion-s of (\i-tilIo, of and of Mtaniira were visited by the \vri:er. 

under ,he guidance of Doctor Hugo L>berniaicr, in August, 1912. 
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of early Aurignaciaii ])arietal arl. 'I'lie most ai^undant subjects 
arc horses and deer, which entireh' replace the reindeer drawings 
so abundant in central France, outlines of the stag and of the 
doe being very numerous; on the other hand, the bison and the 
ox are rarely drawn. Belonging to the category of most primi- 
tive painting are the simple . 


outlines in black of a horse and 
of a mammoth^ the two limbs 
of one side being represented as 
inverted triangles, terminating 
in a sharp point, like the draw- 
ings of children. Of more re- jf 
cent style are the rather crude 
polychrome bisons, numerous ^ 

hands outlined in red, and a # 

vast number of tectiform signs ^ 

and symbols which represent i // 

inferior work of the middle I I 

III 

IMagdalenian period. 

On the other side of the / J If 

same mountain is the grotto of ^ 

Pasiega, discovered in 1912 by Fig. 205. Carcfuily Lntiravd half-fi^aire 
TN . u r\u • ♦ of a bibon, from the t a\ ern of MctrMtuki'^; 

Doctor Hugo Obermaier. This ^ 

small grotto, about 500 feet cedmy the a[)pli<ation of color. After 
, 1 . . . Hretiil ( hie-eitrluh iu tiial bi/e. 

above the river, receives its 

name as a retreat of the shepherds. In the floor is a very narrow 
opening through which one rapidly descends by means of a tube 
of limestone barely large enough to admit the passage of the 
body. The interior is very labyrinthine. After passing through 
the Galcric des Auimaux and the Galeric dcs InscriptionSj one 
reaches, after a most difflcult detour, the terminal chamber, 
which Obermaier has called the Salic du Tronc, the throne- 
room ; here there is a natural seat of limestone, with supports 
at the sides for the arms, and one can still see the discolora- 
tion of the rock by the soiled hands of the magicians or of the 
artists. In this sallc there are a few drawings and engravings 
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on the walls, and a few pieces of flint ha\'e been discox'ered. In 
no other ca\-ern, perhaps, is there a greater sense of mystery 
as to the influence, whether religious, magical, or artistic, which 
im[)elled men to seek out and enter these dangerous passages, 
the slippery rocks illumined at best by a very imperfect light, 
leading to the deep and dangerous recesses below, where a mis- 
step would be fatal. The impulse, whatever it may have been, 
was doubtless very strong, and in this, as in other caverns. 



faiid. Menne, France. After C'artailhae. This impressionistic ^roupinii: ami perspec- 
tive is ver> exceptional in Palaeolithic design. About nine-tenths actual si/e. 


almost every surface favorably prepared b}' the processes of 
nature has received a drawing. Xo industrial flints have been 
found at the entrance to this cavern, but some have been traced 
into the interior. The art is considered partly of late Aurigna- 
cian, perhaps of Solutrean, and certainly in part of early ^lag- 
dalenian times : in general it is much more recent than that of 
Castillo. It consists both of engravings and painted outlines, 
with proportions usually excellent and sometimes admirable. 
The paintings of deer are in yellow ochre, of the chamois in 
red. There are altogether 226 paintings and 36 engravings, in 
which are represented 50 roe-deer, 51 horses, 47 tectiforms, 16 
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BoSj 15 bison, 12 stags, 9 ibexes, i chamois, and 16 other forms, 
distributed in all parts of the cave. The outlines are in solid 
red color or in stripes of red or black, or there is a series of spots ; 
the subjects are chiefly the stag, the doe, the wild cattle (which 
are rather common), the bison (which are less common), the 
ibex, and the chamois. Among the numerous representations 
of the horse there are two small engravings of a t\pe with erect 
mane, both the feet and the hair being indicated with great 
care, the limbs well designed and of excellent proportions, clearly 
in early Alagdalcnian style. Of the utmost interest is the dis- 
co\'ery here of two horses drawn with rounded forehead and 
drooping mane, the only instance in which the drooping mane 



Fig, 207. Imprc^^iunistiL nf a herd of reindeer enj^raxed the ratliu'- of an 

eagle nearly eight inche^^ in length, found in the upper Magda lenian layers of the 
Grotle de la Mairie. After Capitan and Breuil. 


of the modern Upe of horse {Equus caballits) has been observed 
in the cavern drawings. 

In the advanced development of middle or high Magdalenian 
art, parietal engraving with finely pointed flint implements pre- 
sents a nearer approach to the truth both of proportion and of 
detail than do the earlier stages. In this stage the engravings 
seem to consist chiefly of independent animal figures and to 
furnish a prelude to the application of color. A simple but 
striking example of approaching perfection of technique is seen in 
the bison (Fig. 205) engraved in the cavern of Marsoulas, where 
the profile is outlined and great shaggy masses of hair beneath 
the neck are admirably indicated. In these drawings the com- 
plicated details of the feet, with their characteristic tufts of hair, 
and of the head show far more careful observation. In the 
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great series of bison at Font-de-Gaume the entire animal is 
sketched in with these fineh' engraved lines, as brought out 
through the wonderfully close observation and studies of Breuil. 
This is quite similar to the practice of the modern artist who 
sketches his figure in crayon or charcoal before applying the 
color. 

There are two quite different styles in this engraving, one 
seen in the deep incised lines of the reindeer head in the cavern 



Fro 2oS. Staff and salmon engraved on an antler, from Lorfhct, Hautc*;- 
P\ renees. After Plette. Phis design is believed to represent a herd of 
staff (Tossing a stream, one of the very rare Palieolithie attempts at 
composition. 

of Tuc d Audoubert (Fig, 232), a complete design in itself, an- 
other seen in the deep incisions in the limestone outlining the 
horses and the bison as observed in the cavern of Niaux 
^74)* Here the engraved line is followed by the appli- 

cation of a black painted line, the effect being to bring out the 
body in the surrounding rock so as to give the silhouette a 
high relief. | 

In the drawings in the large on these curved wall surfaces, 
onh part of which could be seen by the eve at one time, the 
difficulties of maintaining the proportions were extreme, and 
one is e\'er impressed b\’ the boldness and confidence with which 
the long sweeping strokes of the flint were made, for one rarely 
if ever sees any evidences of corrected outline. Only a lifelong 
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observer of the fine points which distinguish the different pre- 
historic breeds of the horse could appreciate the extraordinary 
skill with which the spirited^ aristocratic lines of the Celtic are 
executed, on the one hand, and, on the other, the plebeian and 
heavy outlines of the steppe horse. In the best examples of 
IMagdalenian engraving, both parietal and on bone or ivor}^, one 
can almost immediately detect the specific type of horse which 
the artist had before him or in mind, also the season of the }'ear, 



Fro. 209. Outlines of a lioness and a small group of horses of the Ccltie or Arali tyi>o, 
a delicate wall engraving in the Divert iculc tiuti! of the cavern of Font- 
de-Oaume. After Breuil. 

as indicated by the representation of a summer or winter coat 
of hair. 

The realism of most of the parietal art passes into the im- 
pressionism of the excessively fine engravings on bone or reindeer 
horn, executed with a few strokes, of a herd of horses or of rein- 
deer (Fig. 207), or where a herd of deer is seen (Fig. 20S) cross- 
ing a stream full of fishes, as in the well-known engravings on 
reindeer horn found in the grotto of Lorthet, in the Pyrenees. 
This is one of the very rare instances in Palaeolithic art, either 
engraving or painting, which shows a sense of composition or the 
treatment of a subject or incident involving more than one figure. 
Others are the herd of pa^>3ing reindeer found engraved on a bit 
of schist in the grotto of Laugerie Basse, the lion facing a group 
of horses engraved on a stalagmite at Font-de-Gaume, and the 
procession of mammoths engraved upon a procession c f bison in 
the same cavern. 
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Beginnings of Painting 

The beginnings of painting in Aurignacian times, consisting 
of simple contours and crude outlines in red or black, with little 
or no attempt at shading, pass in early ^lagdalenian time-^ into 

a long phase of mono- 
chromes, cither in black 
or red, in which the tech- 
nique pursues a number 
of variations, from simple 
linear treatment, contin- 
uous or dotted, to half 
tints or full tints, grad- 
ually encroaching on the 
sides of the body from 
the linear contour. Of 
this order are the figures 
in flat tints and shading, 
resembling those of the Chinese, without modelling; also the 
figures entire!}' covered with dots, such as are seen at Marsoulas, 




Fio ::io. Farty painting. A small horse of the 
Celtic Arab type, with painted outline and 
body colored in bUuk, from a wall of the cavern 
of Castillo, Spain. After Breuil. 


I f'. ::ir. Early fiainting Ga]ioi)ing hor^e of the Ccllii' or of the steppe tv^x' painted 
in black arnl whiuu from a wall (»f the' lasern of Font-de-(iaume. After Breuil. 

Font-de-(raume, and Altamira. The tints, as in the drawing of 
tht' galloping steppe horse, pass inward from the black outline 
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to enhance the effect of roundness or relief. In the splendid 
series of paintings in the cavern of Xiaux there is little more than 
the black outline of the bod}', but the covering of the sides with 
lines, indicating the hair, lends itself to the rounded presentation 
of form. A somewhat similar effect is sought in the lines of the 
woolly rhinoceros painted in red in the cavern of Font-de-Gaume, 
which Breuil attributes to the Aurignacian stage, but which also 
suggests the early Magdalenian. 



Fig. 212. Opening (crosi?) of the cavern of Xiaux, in the Pyrenees, near Tarascon. 


Dilwvixgs IX Various Caverns of the Early and 
Middle Magdalenian 

The grandest cavern thus far discovered in France is that of 
Xiaux (1906), which from a small opening on the side of a lime- 
stone mountain and 300 feet above the River Vic de Sos extends 
almost horizontally 4,200 feet into the heart of the mountain.-'^ 
Xot far from Tarascon on the Ariege it lay near one of the most 
accessible routes between France and Spain. Passing through 
the long gallery beyond the borders of the subterranean lake 
which bars the entrance, at a distance of half a mile we reach a 
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great chamber where the o\’erhanging walls of limestone ha\'c 
been fineU' polished b}' the sands and gravels transported by 
the subglacial streams; on these broad, slightly concac'c panels 
of a very light ochre color are drawings of a large number of 
bison and of horses, as fresh and brilliant as if they were the 
work of }-esterda\' ; the outlines drawn with black oxide of man- 
ganese and grease on the smooth stone resemble coarse lithog- 
raph\'. The animals are drawn in splendid, bold contours, with 
no cross-hatching, but with solid masses of bright color here and 
there ; the bison, as the most admired animal of the chase, is 



Frt'.. 2t:5. FknLj^raved and painted horse, apparcntl}' of the Celtic type and 
with heavy winter < oat, from the cavern of Xiaux, There i'-> a mark behind 
the ri,L:;ht shoulder whic h has been interpreted as the sign of an arnnv or 
'-pear head. After Cartailhac and Breuil. (Compare Fig. 174 ) 

drawn majestically with a superb crest, the muzzle most per- 
fectly outlined, the horns indicated by single lines only, the eyes 
with the defiant expression highly distinctive of the animal 
when wounded or enraged. Here for the first time are re- 
vealed the early Magdalenian methods of hunting the bison, for 
uj)on their flanks are clearly traced one or more arrow or spear 
heads with the shafts still attached; the most positive proof of 
the use of the arrow is the apparent termination of the wooden 
shaft in the feathers which are rudely represented in three of 
the drawings. There are also many silhouettes of horses which 
strongly resemble the pure Asiatic steppe type now living in 
the desert of Gobi, the Przewalski horse, with erect mane and 
with no drooping forelock; in contrast to the bison, the eyes are 
raiher dull and stupid in expression. There are also drawings 
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of other t\pes of horses, a very fine ibex, a chamois, a few out- 
lines of wild cattle, and a very line one of the royal stag ; we hnd 
no reindeer or mammoth represented. In some of the narrower 
passages the rock has been beautifully sculptured by water, and 



Fig. 214. Professor Emile Cartailhac at the entrance of the cavern of Le Portel, Ariege. 
Photograph by H. F. Osborn. 


the artists have been quick to take advantage of any natural 
lines to add a bit of color here or there and thus bring out the 
outline of a bison. 

Presenting the widest possible contrast to Xiaux is the ca\'ern 
of Le Portel, west of Tarascon, with its contracted entrance and 
a very rapidly descending passage hardly broad enough to admit 
the body. This narrow and tortuous cave terminates in an ex- 
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tremely small passage, so narrow as barel}' to admit the athletic 
and determined artist explorer, the Abbe Breuil. Here, as in 
Font-de-Gaume and other caverns, is one of the greatest myster- 
ies of the cave art, namely, that these terminal and dangerous 
diverticiiles finals were wrought with some of the most careful 
and artistic designs. Le Portel, like Niaux, reveals a single style, 
but one altogether different. Very numerous bison are drawn in 
outline both in red and black ; the sides of the body are often 



Fig. 215, Finely cngra\'ed outlines of the Celti(. horse and of the reindeer, in the Orotte 
de la :Mairie, near Teyjat, Dordogne. After Capitan and Breuii. 

dotted with red or hatched in close parallel lines. On a long 
horizontal panel are seen many bison in red, and one observes 
here a finely drawn pair of bison feet in the best IMagdalenian 
3t\-le. The horse as represented here is of a quite different t\-pe 
with thin upper tail and a tail-tuft resembling that of the wild 
ass, so that one is almost tempted to believe that the kiang is 
intended, but the ears are too short ; it has a high rump and a 
high, splendidly arched neck, like that of the stallion, and the eye 
is better drawn ; the body is covered with long vertical or oblique 
lines which might be mistaken for stripes, but this hatching is a 
matter of technique only. Again, the mane is erect, and there is 
no forelock ; in fact, none of these IMagdalenian artists has rep- 
resented the horse with the forelock, indicating that this char- 
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actor of the modern horse was unknown in western Europe and 
probably came in during Neolithic times. 

Of an entirely different t\pe are the beautifully engraved 
miniature figures of animals discovered in 1903 in the Grotte de 



Fig. 216. Reindeer, cave-bear, and two horses t)f the large-headed forest type with 
arched forehead, engraved on a panel about twenty inehes in length in the 
Grotte de la Mairie. After Capitan and breuil. 


la Mairie.“® The outlines, from 18 to 20 inches in length, are 
shaq 3 ly engraved on the limestone stalagmites ; they are all in 
the middle ]\Iagdalenian style and include the stag, reindeer, 



Fig. 217. Wild cattle, bull and row (Eds' engraved in the Grotte de la 

Mairie. eat h figure being about twenty inehe> in length. After Gapitan an<l Hreuil. 

bison, cave-bear, lion, wild cattle, and two ver\- distinct t\pes 
of horses; one of these U^res is large-headed with an arched 
forehead; this is probably the forest t\"pe and perhaps represents 
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the horse most abundant at the Solutre encampment (see p. 288) ; 
the other horse is small-headed, with a perfectly flat, straight 
forehead, corresponding with the Arab or Celtic pony t\-pe. 

Dr-Wvi-VGS axd Paixtixgs of the End of the 
Middle NIagdalenian 

The fourth and final developmental phase of painting flowers 
out toward the end of middle ^Xagdalenian times in the grand 
period of polcxhromes. These are first etched with underlying 



Fig. 21S. Outline of one of the bison in the Galerlc des Fresques at Font- 
de-Gaume, showing the preliminary etching or engravnng preparatory 
to the polychrome fresco painting. After Breuil. 

lines engraved with flint, the surface of the limestone ha\dng 
been previously prepared by the thinning or scraping of the 
borders ( r adage) to heighten the relief of the drawing ; then a 
\'ery strong contour is laid down in black, and this may be fol- 
lowed by a further contour line in red (the use of black and red 
is very ancient) ; an ochreous brovii color is mixed in, conform- 
ing well with what we know to be the tints of the hair}^ portions 
of the bison. Thus gradually a complete polychrome fresco art 
develops. The final stage of this art follows, in which the filling 
out of various tones of color requires the use of black, brown, red, 
and yellowish shades. The underlying or preliminary engraving 
now begins to recede, being retained onh^ for the tracing in of 
the final details of the hair, the eyes, the horns, and the hoofs. 
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The early stages of this art are seen in the cavern of Marsoulas. 
and its height is reached in the mural frescos of Font-de-Gaume 
and in the ceiling of Altamira, the latter still in a perfect and 
brilliant state of preservation. 

To prepare the colors, ochre and oxide of manganese were 
ground down to a fine powder in stone mortars : raw pigment 



Fig. 2IU. Kntranre on the ridit to the grotto le.uiiue: to the .^real cavern of lont-de- 
Gaume on the Beune. I‘huto;jfra[>h by X. C. X’cBrdi. 


was carried in ornamented cases made from the lower-limb bones 
of the reindeer, and such tubes still containing the ochre have 
been found in the Magdalenian hearths ; the mingling of the 
finely ground powder with the animal oils or fats that were used 
was probably done on the flat side of the shoulder-blade of the 
reindeer or on some other palette. The pigment was quite per- 
manent, and in the darkness of the Altamira grotto it has been 
so perfectly preserved that the colors are still as brilliant as if 
they had been applied yesterdaw 

The art of the grotto of Marsoulas, in the Pyrenees, is both 
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of an earlier and of a later period ; the engraved lines, as of 
the head and front of a bison, are beautifully done in ad^■anced 
:Magdalenian st\-le, deep incisions representing the larger out- 
lines and finer incisions representing the hair ; here the outlines 
are also traced in color, and there are several masks or grotesques 
of the human face ; these last are treated with a total disregard 
of the truth which characterizes the animal work. Among the 
few bison represented here, some are covered with dots or 
splashes of color, others show the painted outline which begins 



Fir, >.'o. M;i[. of the eavern of Font-de-Gaume, showing the ‘Rubicon/ the Grande 

Galtrif’ dt •> Frcsqiu.s. in whu h the ^ hief polychrome j)ainting'> are found, and 
the Dii't rti< uh' final . After Capitan. 


to extend over the surface with gradations of tint, anticipating 
the color effects attained in the finished paintings of Altamira and 
o^' r ont-de-Gaume. All the details of the early technique are 
and here : the artist outlines the form with an engraved line ; 
e traces in black color the contours of the head and of the body; 
le begins to apply masses of red over the figure. This beginning 
of polychrome art at Marsoulas is a step toward coloring the en- 
tire surface with red ochre and black, as in the finished paintings 
of a later period. 

The grand cavern of Font-de-Gaume,-' on the Beune, not far 
from Les Fyzies, contains the most complete record of Upper 
Pubeolithic art, especially from the close of Aurignacian to the 


121 . Xcirnnv pa^^a^;c in the cavern (jf Font-de-( ranme. known a- the ‘Rubicon. 
On the left wall at thi? point are two painte<l bi>on. and on both walls are 
marks left by the claws of the cave-bear. After Lassalle. 
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close of Alagdalcnian limes. There are crude Auriguacian 
drawings, simple outliiici? painted in black, outlines sui>plemented 
by the indication of hair (examples of the early ^tages in the de- 
velopment of i')()l\'chrome work as well as of tlie very highest 
stages), compositions like the lion and the group of horses, and 
the murals in the Galeric dcs Frcsqiics^ which show a general com- 
position in the processions of animals, as well as some special 
compositions such as the reindeer and bison facing each other. 
The life depicted is largely that of the tundras, mammoths, 
rhinocerose^, and reindeer, but it also includes the i^tep})e or 
Celtic type of horse, represented galloping (Fig. 21 r), and a 



Fig 222. Plan <>f a portion of tlic left wall deioraticjn in the Ct-ibru th at 

I ont-(lc-( iaunns .-houin.a; reindeer and the [>rut e-^^ion of hi-nn Alter Jireuil 


small group of horses of the Arab or Celtic tyi^e. Of the meadow 
fauna the bistm is generally represented in preferent'e to the 
wild ox or urus. 

Throughout the cavern the favorable surfaces of the walls 
are crowded with engravings, and in the Galeric Jes Frcsqiies, 
beyond the narrow passage known as the ‘Rubicon' (Fig. 221), 
we see altogether the finest examples of Upper Palaeolithic art. 
On each side of this gallery is a peculiarly advantageous mural 
surface, broad, relatively smooth, and gently concave (PL VII), 
probably the best which any cavern afforded, and here we ob- 
serve great processions of mammals supeq:)osed upon each other, 
like the records of a palimpsest, as if such a surface was so rare 
that it was visited again and again. The most imposing series 
is that of the bison, done in the finest polychrome style, mostly 
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headed in one direction. The reindeer form another series and 
in some instances face each other, although mainl\' arranged in 
a long proi'cssion facing to the left. This su])er])osition ot draw- 
ing u{)<)n drawing ends with the latest superposition in finely 
incised lines of a great procession of mammoths upon that of 
the polx'chrome bisons. It is somewhat difficult to reconcile a 
religious or votive interpretation with the multiplication of these 



Fi<;, 22^ Anf'thcr porlion of the left wall demration (-^f tht GnJrrir Frrsqur^, Uiow- 
ine ihr [>n-htn:nary cnaraxhia abtAt'' ami tliL- painting ihrlow' of ihi Ltival pnne— 
>ion ot inaninii/th' >u{)crpo>.f(l upon drauine:.’^ of the bi'-oti, reindeer, and hor^e. Thi.'s 
"ti tion i" about fourteen feet in lem^tli. After lireuiL 

drawings u[)()n each other. Moreover, it a[)pears to be incon- 
sistent with the reverent spirit which per\'ades the work in this 
and in all other caverns^ for what impresses one most is the ab- 
sence of triffial work or meaningless drawings. 

It seems as if at every stage in their artistic development 
these people were intensely serious about their work, each draw- 
ing being executed with the utmost possible care, according to 
the degree of artistic development and appreciation. 

In the great gallery of frescos we find not less than eighty 
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figures, in some cases partly covered by a fine sheen of stalag- 
mitic limestone ; these include 49 bison, 4 reindeer, 4 horses, and 
15 mammoths. The bison polychromes have suffered somewhat 
in color and are far less brilliant than those at Altamira. In 
the polychromes the color is applied either in long lines of red 
or black surrounding the contours of the animal or in flat tints 
placed side by side, or again the two colors are mingled and give 



2:4 fJctail nf the t'np:ravin<4 of the < critral Li:roti[> of )'iu:un''' (Ui the lofl wall ilocora- 
tion of the ihtlvru' d*^ Fnsqu,'^ i sue ^howini; the t'Tt hln;; of a niarnmoih 

i?upcr[)0''e(l upon that of a hwon, ''iqjerjxi'^efl in turn ut>'Ui tho'-e of a ri-in leer and of 
a wild boar. The'^e figure'' are on different ^^caies. an<l in the present faded londition 
of the frescoes are diiVicult to detect. After lireuil 

intermediate tints with striking effect. On one of the finest of 
these bison is the underlying drawing of a reindeer, a wild boar, 
and the superposition of an excellent engraxing of a mammoth, 
which is represented on an altogether different scale, so that it 
falls well within the body lines of the bison fFig. 2:!4). In each 
of these mammoths the grotesijue l)ut truthlul contour i.i pre- 
served in the drapery of hair which almost com[)letel>’ envelops 
the limbs; the emiihasizing of the sudden depression of the 
dorsal line behind the head is ever_\ where the same and un- 
doubtedly conforms ver>- closely to nature. 
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After passing the Gdlcrie dcs Fresques we penetrate to the 
final recess called the Divcrticiilc final, through excessively nar- 



Ii(.. I'.ntraiut' to iht' i avern of Altamira, 'honina the proeitrily (if the rouf of 

(fi(* euvorn t‘i the pre^t-nt "tiri.ue of the earth, fhtdlottraph l>y X, C. Xh f^on. 


r.nv tubular openings barel}" admitting the bod\', and we arc 
again o^'c^come with the mystery as to what impulse carried this 
art into the dark, deep portions of the cawrns. If it were due 
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to a feeling partly religious which regarded the caverns with 
special awe, wh}^ do we find equally skilful and conscientious 
work on all the mobile utensils of daily life and of the chase, 
apart from the caverns? The superposition of one drawing up<3n 
another, which is especial!}^ characteristic of this cavern, does not 
seem to strengthen the religious inteq^retation. 

It would appear that the l(;ve of art for art's sake, akin in a 
\'ery rudimentary form to that which inspired the early (ireeks, 
together with the fine spaces which these caverns alone afforded 
for larger representations, may be an alternative explanation. 



Plan sh()\\inj< the gr<nii)ing of bison, hof'^cs, red deer. an<l wild boar, in the 
[)olychrome paintings on the ceiling of Altamira. After Hreml. 


There is no e\'idence that numbers of people entered these cav- 
erns. If this had been the case there would be many more ex- 
amples of inartistic work upon the walls. It is possible that the 
Crd-AIagnon artists constituted a recognized class especially 
gifted by nature, c|uite distinct from the magician class or the 
artisan class. The dark recesses of the caverns opening back 
of the grottos may have been held in awe as m\'sterious abodes. 
In hne with this theory is the suggestion that the artists may 
have been invited into the caverns by the priests or medicine- 
men to decorate the walls with all the animals of tlie cha>e. 

The polychromes of the ('eiling of Altamira in north(d'n Spain, 
which rank in the crude art of Paheolithic times mueh as the 
ceiling of the Sistine Chapel does in modern art, are somewhat 
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more conventional in technique than those of Pont-dc-Gauine, Imt 
the\' are manifestly the work of the same school, and prove that 
the technif|iie of art spread like that of engraving^ of sculpture, 
and of the preparation of flint and bone implements all over 
southwestern Europe. One could not have more striking proof 
of the unit}' of race, of a community of life, and of an inter- 



Tk.- 2 2 ~. The of AlUimira, ^.hewing the round projerting bo^sc-^ of limestone on 

which the recumbent figures of the bison are painted. After Lassalie. 


change of ideas among these nomadic people than the close re- 
semblance which is observed in the art of Altamira, Spain, and 
that of Font-de-Gaume, 290 miles distant, in Dordogne. 

Very picturesque is the account of the discovery of this 
wonderful ceiling, made not b}' the Spanish archaeologist Sautuola 
himself, but b\' his little daughter, who, while he was searching 
for flints on the floor of the cavern, was the first to perceive the 
paintings on the ceiling and to insist upon his raising his lamp 
aloft. This was in 1879, long before the discovery of parietal 
art in France. The ceiling is broad and low, within easy reach 
of the hand, and the oval bosses of limestone (Fig. 227), from 
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4 to 5 feet in length and from 3 to 4 in width, led to the develoj)- 
ment here of one of the most striking characteristics of all Pake- 
olithic art, nameh’, the artist’s adai)tatit)n of the subject to his 
medium and U; the character of the surface upon which he was 
working. It seems to show a high order of creati\-e genius that 
each of these projecting bosses was chosen for the representation 
of a bison l\-ing down, with the limbs drawm up in different posi- 
tions beneath the body (Fig. 22S) and very carefully designed, 



Fig. 2 Female bison lyinir down with the limb? drawn beneath the body, so that 
only the horns and tail proje^ t bcyontl the t onveN >nrfLue of the lime-'tone 
bo-s on the leiliin.^ of Altamira. After Hreuil. 


and with the tail or the horns alone projecting beyond the con- 
vex surface to the surrounding plane surface. This is the only 
instance known where the bison are represented as lying down, 
in most lifelike attitudes, showing the soles of the hoof, observed 
with the greatest care and represented by a few strong and sig- 
nificant lines. Thus while the Altamira coloring inclines to con- 
ventionality, the pose of these animals indicates the greatest 
freedom of style and mastery of perspective anywhere observed. 
In this wonderful group there is also a bison bellowing, with his 
back arched and his limbs drawn under him as if to expel the 
air. One striking feature in all these paintings is the vivid rep- 
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resell tation of the eye, \vhi('h in e\'er\' t'ase is gi\'en a tierce and 
defiant character, so distinctive of the bison bull when enraged. 
We also obserw a wild boar in a running attitude and several 
spirited representations of the horse and oi the female deer. 
The ca\'ern of Altaniira, besides this chcf~J\viii'rL\ contains work 
of a very ad winced character, as indicated in the imposing en- 



Fio, 2 20. Tht‘ royal -tag (Crrju<s tlaphu^) engraved on the ceiling of the cavern 
of Vhainira. About twenty-^iv iiKhes in length. After Jireuil, 

One-eighth aetual si/ie. 

graving of the royal stag (Fig. 229), which is altogether the finest 
representation of this animal which has thus far been discovered 
in any cavern. 

Altamira, like Font-de-Gaume, presents many phases of the 
development of art in Magdalenian times. There is a Solutrean 
]a\xT in the fo\xr of this great cavern, but Breuil is not inclined 
to attribute any of the art to this period. The first entrance of 
Altamira b\' the Cro-Magnon artists is dated b\' the discovery 
of engravings on bone of the female red deer, which are identical 
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with those on the walls and which belong to very ancient Alagda- 
lenian times, the period at which the caverns of Castillo and La 
Pasiega were also entered.-"^ 


Sculpture 

Animal sculpture in the round, which is indicated by the 
few statuettes found with the burial at Briinn, ^lora\ia, and by 



Eio. 2,^0. Statuette of a mamm(Uh in reindeer horn from the ALri do Plantade at Bruni- 
quel. After Piette. “A statuette presentin'^ the general form of the mammoth with 
some fantastic features. It formed [)art of a pendant of wliich the shank, terminating 
with a perforation, has been broken. The tLisk'> were laid against th'- shank and 
strengthened it. The im istoU'^ i)ordered by notches sue-gest the nostrils of '>ome im- 
aginary mon^'ler. The trunk seems to grow out of the ne* k. not the head. The tail 
having been broken off in Pakcolithic time", the owner made a hole in tht‘ back and 
inserted one there. The material was too thin to admit of representing the proper 
thickness of the animal. It was made to be viewed from the side.”' 


the ivory mammoth statuette found at Pfedmost, continued into 
early Magdalenian times and certainly constitutes one of the 
most distinctive features of the art of that period, because in 
the later Alagdalcnian it took a different trend in the directi(»n of 
decorative sculpture. Only two fine exam[)les of early Mag- 
dalenian animal sculpture ha\'e been found, but the>e are of 
such a remarkable character as U) indicate that modelling in 
the round was wideh' pursued at this time. These are the bisons 
discovered in 1912 in the cavern of Tuc d’Audoubert near Mon- 
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tesquieu, in the Pyrenees, and the fine bas-reliefs of horses at the 
shelter of Cap-Blanc, on the Beune, in Dordogne. 

In company with Professor Cartailhac the writer had the 
good fortune to enter the cavern of Tuc d’Audoubert a few days 
after its disco\XTy by the Comte de Begouen and his sons ; it 
is still in the making, for out from the entrance flows a stream of 
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Niaux ; one superbly engraved contour of the reindeer, with its 
long, curved horns ; the head of a stag with its horns still in 
the vch'ct ; and a mammoth. All this work is engraved ; there 
J arc no drawn outlines, but here and there are splashes of red 





Fig. Head oi' a reindeer deeply incised or engraved in the limestone wall of the 

lavern of Tuc d'Audoubert. After Begouen. 


and black color. Shortlj' afterward a great discocerx' was made 
in this cavern : it is described as follows by the Comte de BG 
gouen;* “To-da\- I am happy to give you e.xcellent news from 
the cavern Tuc d'Audoubert. As you were the first to visit 

* Letter t)f (h tuht-r tgX-\ 
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this ca\-crn, you will also be the first to learn that in an upper 
gallery, \-er\- diftlcult of access, at the summit of a \-er\- narrow 
ascending passage, and after hax'ing been obliged to break a 
number of stalactites which completel\' closed the entrance, my 
son and myself have found two superb statuettes in cla}', about 
6o cm. in length, absolutely unbroken, and representing bison. 



Fdl j:;.; Tuo bi-'ijn, nDiIo and female, modelled in rlay, di>covered in the tavern of 
Tu( (rAuduubert. 1 he length of each of these models is about two feet. 

After Begnnien, 


C'artailhac and Brcuil, who ha\T come to see them, were filled 
with enthusiasm. The ground of these cliambers was covered 
with imprints of the claws of the bear, skeletons of which were 
tniried here and there. The Alagdalenians have i)assed through 
thib ossuar\' and ha\'e drawn out all the canine teeth to make 
ornaments of them. Their steps left their tine impressions on 
the humid and soft cla\^ and we still see the outlines of several 
bare human feel. They had also lost several flakes of flint and 
the t(^oth of an ox pierced at the neck; we have collected them, 
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and it seems as if the>- had onl_\- dropjied }-eslerday ; the Ma;;- 
dalenians also left an incomi)lete model of a bison and M)me 
lum[)S of kneaded cla\' which still carry the imi)res>ion of their 
fingers. We produce the proof that in this period all branches 
of art were cultivated.” This model of the male and female 
bison in clay has been described by Cartailhac as of perfect 
workmanship and of ideal art. 

The procession of si.\ horses cut in limestone under the shel- 
tering clitf of Cap-Blanc is by far the most imposing work of 







Fig. 234. One of a series of hor'^c^ of the hitrh-hred Celtie tyiK-. viiljituryl in hi, eh 
relief on the wall of the cliff shelter kmiwn as Cap-Blanc. 'The ai tnal kneth of 
eat-h of these sculpture', is about ^e\en feet. Af^tT LLtlaiine and Brcuil. 


Alagdalenian art that has been discovered. The sculptures are 
in high relief and of large size and are in excellent i)rop()rli()n ; 
they appear to represent the high-bred t}'pe of desert or Celtic 
horse, related to the Arabian, so far as we can judge from the 
long, straight face, the slender nose, the small nostrils, and the 
massive angle of the lower jaw ; the ears are rather long and 
pointed, and the tail is represented as thin and without hair; 
the}' were found parth' buried by laN'ers containing implements 
of middle ]Magdalenian industry, and they are therefore assigned 
to an early Magdalenian date in which animal sculpture in the 
round reached its climax. 
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From the early to the middle Magdalenian period animal sculp- 
ture in bone, horn, and i\'()ry was followed as decorati\'e art in 
a bold and highly naturalistic manner. Adaptation of the animal 



I'ln. 23 V Head of a hor'^e sculptured on a reindeer antler, from the Magdalenian layer of 
Mas d’Azil on the right bank of the Arize. After Piette. Actual size. 

figure to the surface and to the material employed is nowhere 
shown in a more remarkable way than in the batons, the dart- 
throwers, and the poniards. Of all the work of the Upper 
Palax:ilithic, these decorative heads and bodies are, perhaps, the 



Pig. 236. Statuette rar\’ed on a fragment of mammoth tusk, representing a horse of 
Celtic type with mane eret'l, from the grotto of F^pelugues, Lourdes. 

.\fter Piette. About one and one-third actual size. 
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most highly artistic creations in the modern sense. The famous 
horse found in the late Alagdalenian levels of Alas dWzil (Fig. 
235) and the small horses from the grotto of Espelugues, of the 
middle Alagdalenian, are full of movement and life and show 
such certainty and breadth of treatment that they must be re- 
garded as the masterpieces of Upper Palaeolithic gl\j)tic art. 
The ibex carved on the dart-thrower from the grotto of Alas 
d'Azil (Fig. 178) indicates observation and a striking power of 



Fig. ?37. Head of a woman with head-dre'^’=; ^(‘ulpturod in ivor\\ from the Mae:<lalenian 
levelb of Brasbempouy. After Ihette, One and one-ftfth at. tual size. 

expression ; while aU the details are noted, the treatment is 
very broad. 

The continuation of animal sculpture in the round is seen in 
the well-known horse statuette from the grotto of Lourdes ; the 
partly decorative striping is a step in the direction of conventional 
treatment. The sculptured reindeer discovered by Begouen in 
the grotto of Enltme is treated in a somewhat similar style. 

Small human figurines again appear in the form of statuettes 
in bone or ivor}', representing the renaissance of the spirit of 
human sculpture. Some of this work is apparently in search of 
beauty and with altogether different motix'es from the repellent 
feminine statuettes of middle and late Aurignacian times, for 
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the subjects are slender and the limbs are modelled with relative 
skill. As in the earlier works, there is a partial failure to j)ortray 
the features, which is in striking contrast to the lifelike treat- 
ment of animal heads. Very few examples of this work have 
been found, and most of them have been broken. To this period 
belong the \Tnus statuette of Laugerie Basse and the head of a 
girl carved in ivor\' found at Brassempoin^ ^Fig- 237) with the 
features fairly suggested and an elaborate head-dress. 

(iEOGRAPiirc DrsTRiBrxiox OF THE Magdalkxiax (T'LXrRE 

In Magdalenian times the Cro-Magnon race undoubtedly 
reached its highest development and its widest geographic dis- 
tribution, but it would be a mistake to infer that the boundaries 
of the ^lagdalenian culture also mark the extreme migration 
points of this nomadic people, because the industries and inven- 
tions may well ha\’e spread far beyond the areas actually inhabited 
by the race itself. 

Absence of Alagdalenian influence around the northerly 
coasts of the ^Mediterranean is certainly one of the most surpris- 
ing facts. Breuil has suggested that Itah^ remained in an Aurig- 
nacian stage of development throughout Magdalenian times and 
indicates that there is much evidence that Alagdalenian culture 
ne\^er penetrated into this peninsula, for in Itah' the Aurignacian 
industrial stage is succeeded by traces of the Azilian. This geo- 
graphic gap, however, ma\' be filled at any time b>' a fresh dis- 
cover}'. In Spain, also, the Magdalenian culture is known onlv 
in the Cantabrian ^Mountains, but never farther south, one of 
the earliest sites found in this region being the grotto of Pena la 
^liefi \isited b\ Lartet in 1^65, and one of the most famous the 
ca\'ern ot Altamira, fiiscovered by Sautuola in 1S75 ; to the north- 
east is the >tation ot Baiu'olas. So far the eastern provinces of 
Spain ha\e not x ieldcd an\' implements ot engrax’ed (n sculptured 
bone. 

In contrast to this failure to reach southward, the Magdalenian 
culture is widely extended through France, Belgium, England, 
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Germany, Switzerland, Austria, and as far east as Ru^>ia. It 
would apjiear t’ither that tlie men ol .Maydalenian lime> wan- 
dered far and wide or that there was an extensive system of 
barter, because the discowry of shells brought for personal 
adornment from the Mediterranean seashores to wirious Alag- 
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dalenian sites in France and in central Europe seems to indicate 
a wide-spread intercourse among these nomadic hunters and a 
system of trade reaching from the coasts of the Mediterranean 
and the Atlantic to the valley of the Xeckar in (iermany and 
along the Danube in Lower Austria. Another proof of this inter- 
course is the wide distribution not only of similar forms of im- 
plements but of very similar decorations : as an instance, Breuil 
notes the likeness of schematic engravings on reindeer horn in 
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the two primitive Alagdalenian layers of Placard, C hareiite, to 
those found in the Polish cawrn of Alasz\'cka, near ( )j\'o\v, and 
to others in the corresponding la\'ers ot Oastillo, near Santander, 
of S(dutre on the Sadne, and of \'arious sites in Dordogne. A 
ver\' distinctive geometric decoration on bone is that of broken 
zigzag lines with little intercalated transverse lines, which we 
notice at Altamira, in northern Spain, and which also occurs here 
and there in Dordogne and in Charente and extends to the grottos 
of d’Arlay in the Jura. Another style of ornament, with deep 
pectinate and punctuate lines, found in the very ancient Alag- 
dalenian of Placard, also occurs in the most ancient layers of 
Kesslerloch, Switzerland. Spiral ornaments like those on the 
bone weapons of Dordogne, of Arudy, and of Lourdes are found 
at Hornos de la Pena, in the Cantabrian Mountains. The spread 
of analogous decoration is still more striking when we find it 
occurring in the details of sculpture or in a certain type of dart- 
thrower (propiilseiir), which extended from the Pyrenees east- 
ward to the Lake of Constance. Inventions like that of the 
harj:)oon and fashions like those of the decorative motifs were 
carried from point to point. 

This influence does not lead to identity. Some of the phases 
of art and of decoration are confined to certain localities; for 
example, the engraedngs of deer on the bone shoulder-blades in 
the caverns near Santander, Spain, are not duplicated in France; 
also there are numerous local styles witnessed in the forms and 
decorations of the javelin, the lance, and the haq^oon : these vari- 
ations, however, do not conceal the element of community of 
culture and of similar fluctuations of industry and art between 
widely distant stations. 

AIan\' Magdalenian stations were crowded around the shel- 
tered cliffs of Dordogne (Fig. 238^. Besides these, we observe 
the Magdalenian sites of Champs, Ressaulier, and the grotto of 
Combo-Negro in Correze ; south of Dordogne and Correze are 
*^her stations along the Garonne and the Adour. Some of the 
jiOcs examples of Magdalenian art have come from Bruniquel, 
on ' Aveyron, near the boundary between Tarn-et-Garonne 
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and Tarn, where no less than four important sites have been 
excavated. 

The culture map of France in Alagdalenian times is covered 
from north to south with these ancient camp sites, either clus- 
tered along the river borders, where erosion has created shelters, 
or in the great outcrops of limestone along the northern slopes of 



Fir,. 230. Xerklat'C of marine sheik, from the rave of Cro-Magnon, mostly periwinkles, 
some related to spei'ies now livinu in the Xorth Sea. Purpura, Tiintfila, and Pu'^us. 
After K. Lartet. The Cro-Maixnon grotto dwellers used dielU helongini; to existing 
speries, while in the dcposiis at La Aladeleine and Laugerie Basse fossil shells are found. 
The use of seashore shells as ornament'^ in various parts of the interior of Kurope in<li- 
cates that they were brought long distances in trade. The remains of siah ornaments 
were found with the skeleton of Aurignacian age from Paviland, Wales X'erklaies 
were also made of small plates of ivor\" and the perforated teeth of the cave-bear. 
One-third actual ske. 

the Pyrenees, where the exposure of the limestone has led to the 
formation of grottos and caverns, or on the plateaus where game 
abounded or flint could be found for the rapidly declining flint 
industry. Near the Gulf of Lyons are the stations of Bise, 
Tournal, Xarbonne, and Crouzade: extending westward towar^l 
the headwaters of the Ariege are La Vache, Massat, and the gr . 
tunnel station of Mas d’Azil, formed by the River Arizt here 
the Alagdalenian levels discovered by Piette have >Teld some 
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of the most notable Magdalcnian works of art, including animal 
statuettes, bas-reliefs, and engravings with incised contours. 

f^arther west, on the headwaters of the Garonne, is Gourdan, 
where Piette began his remarkable excavations in 1S71 and dis- 
covered two of the ancient Alagdalenian phases of sculpture ; 
then comes the more westerh' group of Aurensan, Lorthet, and 
Lourdes, the latter a grotto which has }delded one of the finest 
examples of the horse sculptured in ivory, and which has since 
bec(mie famous as the site of a miracle and of modern pilgrimage. 
Between the Garonne and the Bay of Bisca}' lie the stations of 
Duruthy and the Grotte du Pape of Brassempouy, the latter 
()ccupied in ^lagcJalenian times, but best known as a centre of 
late Aurignacian sculpture of statuettes. 

To the northeast, in the ver}^ heart of the mountainous region 
of Auvergne, is the station of XTschers, where a flow of lava from 
Mount Tartaret descended over the slopes of Mont-Dore and 
co\'ered a Mousterian industrial deposit with its mammoth 
fauna and then, after a lapse of time, became the site of a Mag- 
dalenian industrial camp, so that Boule has been able to deter- 
mine the geologic age of the most recent wflcanic eruptions in 
France, those of the Monts d'Auvergne, as having occurred be- 
tween the periods of ^lousterian and Magdalenian industry. 

In \'iew of the frequent occurrence of Aurignacian and Solu- 
trean camps as well as of XTolithic stations in southeastern 
France, we are surprised at the extreme rarit\' there of Magda- 
lenian flint imj)lements. Howe\xT, Capitan has recognized a 
Magdalenian station at Solutre, near the headwaters of the Saone, 
and not far trom this site is the station of Goulaine, which has 
yielded an enormous flint scraper or anvil, the largest Upper 
Pakeolithic imi)lement ever tound : it is carefully chipped around 
the entire cur\'ed edge and weighs over 4G pounds. To the 
north of the Dordogne is the celebrated grotto of Placard, in 
(‘harente, where the dawn of the Magdalenian industry has been 
di>c*o\xred, and again direct!}' north of this is the grotto of ( 1 iaf- 
kiLid, at Savigne, where the first engra\x(l bone of the ‘Rein- 
deer Age’ was discovered in ; not far from this is the shelter 
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of Garenne, near St. NIarcel (Indre), which has aiiorded a tine 
figure of a galloping reindeer. 

Idiese geographic and artistic records are of intense interest 
as carrying the Perigord or Dordogne culture northward. Some- 
what to the east, on the headwaters of the Cure, a tributary of 
the Yonne, there is an important group including over sixty open 
shelters formed in the Jurassic limestone, in which characteristic 
NIagdalenian bone implements ha\'e been found. Of these the 
most famous are the Grotte des Fees, and the Grotte du Tri- 
lobite, both of which were first entered by the Xeanderthals in 
NIousterian times and were again sought by the Cro-AIagnons 
in Magdalenian times. Passing still farther north, the Cro- 
Nlagnons visited the borders of the Somme and sought the his- 
toric fiint station of St. Acheul, which had been frequented by 
races of men for thousands of years previous, back to Pre- 
Chellean times. 

To the northeast are the stations of Belgium, chiefly made 
known through the labors of Dupont, distributed along the val- 
leys of the Lesse and of the NIeuse and yielding characteristic 
NIagdalenian flints as well as a number of engravings on bone. 
WY may be sure that this region was under Cro-NIagnon rule and 
that their control extended over into Britain, where, it will be 
recalled, a Cro-Magnon skeleton was found at Paviland, in 
western Wales. Here, again, in Magdalenian times the Cro- 
Alagnon race was probably wide-spread over southern Britain. 
At Bacon s Hole, near Swansea, Wales, there is a wall decoration 
consisting of ten red bands, which, according to Breuil and Sollas, 
may po>sibly be oi Pakeolithic age. More definite is the Nlagda- 
lenian industr\’ observed at the Cresswell Crags, in Derb\'shire; 
while near Tor(|uay, Devonshire, is the famous station of Kent’s 
Hole, discovered in i(S24, in which a bone needle has been found 
and several harj)oons with double rows of barbs belonging to the 
late Magdalenian industry. 

Tn (icrmanw whereas only three Solutrean stations have 
been disco\'ered,-‘' there are no less than fourteen Magdalenian 
stations to attest the wide spread of that culture. Thus the 
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favorite grotto of Sirgcnsteiig near the centre of the Alagda- 
lenian stations on the upj)er waters of the Danube, although 
abandoned in Solutrean times, was again entered by man during 
the early Alagdalenian culture stage. Coincident with the return 
of man to this great grotto was the arrix'al of the banded lem- 
ming (Myodcs lorqiiatiis), the herald of the cold tundra w'a\'e of 
life in the far north. At the ver\' same time man wath the banded 
lemming arrived at Schweizersbild, near the Lake of Constance ; 



Fio. 241, ReimletT en.^^raved ar<»un<I a pici t* of reindeer antler, front Kt. -^krt h h. Swil/- 
erliind. This is a uni<{iie instanee of the portrayal (»f land^^ ai)e in Paiaolitlti* 
art. After Heim. SlighlK more than three-quarter> aaual ^ize. 

at a slightl)- earlier period, with the dawn of ilagdalenian cul- 
ture, man entered the sister station of Kesslerloch. It certainly 
appears that a cold moist climate accompanying the Buhl ad- 
vance influenced all the Cr6-i\Iagnon peoples of this region just 
north of the .Vlpine glaciers and compelled them to seek the 
grottos and shelters. There arc, however, some open stations 
in this general region, for example, at Schussenried, \\ iirttem- 
berg; the IMagdalenian culture layer is not found in a grotto, but 
lies under a deposit of peat mingled with the remains of the 
reindeer, horse, brown bear, and wolf. Again, among the best- 
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known sites along the middle Rhine is the ()i)en-air station of 
Andenuieh. Demonstrating the eastward distribution of the 
art of engra\'ing on i\'ory and bone is the presence in Aii- 
dernach and in the grotto of Wdldsdieuer, near Steeten, on 
the Lahn, of engra\'ings of this character. Thus far these are 
the only German stations in which such engravings have been 
found. 

Of especial interest also is the open Alagdalenian Toess’ sta- 
tion of Munzingen, on the upper Rhine, because it proves that 
the highest la\'ers of the 'upper loess/ corresponding with the 
dry or steppe period of climate, were contemporaneous with the 
advanced or late Alagdalcnian industry, also because this final 
‘upper loess’ stage about corresponds with the period when the 
last of the arctic tundra mammals began to abandon central 
Europe. It was at this critical geologic time that the late Alag- 
daleniaii culture began to draw to a close. Kesslerloch, Switzer- 
land, has }'ieldcd a considerable number of engravings on bone, 
including one of the finest examples of a browsing reindeer 
(Fig. 241), and Schweizersbild also has yielded a considerable 
number of rather crude engravings. 

Frequented in Magdalenian times was that part of the Swabian 
Jura King between the headwaters of the Xeckar and of the 
Danube ; along the course of the Danube, from Propstfels, near 
Beunm, in the southwest, to Ofnet, in the northeast, extend 
the other stations of Hdhlefels bei Hiitten, Schmiechenfels, and 
Bocksteinhdhle. 

W est of the Danube the industry was carried into the present 
region of Bawiria, as indicated by the recent discovery of Kastl- 
hang. ” Here, beginning with the early Alagdalenian {Goiirdankn 
infcriciir of the French school) and extending to the middle or 
high Alagdalenian {Gourdanien siipcriciir), we find a complete 
series of Magdalenian stations; the middle Alagdalenian layer 
is of exactl}' the same t\pe as that found in the Abri Alege of 
Dordogne and in the lower levels of the Grotte de la Alairie ; 
the same culture stage is again observed in southern German}' 
in the station^ ot Schussen([uelle and of Hdhlefels, and it extends 
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eastward into Austria in the station of Gudenushdhle as well as 
into several Aloravian stations, for example, that of Kostelik. 

These facts are of extraordinary interest, for they show that 
the civilization, such as it was, of the Upper Palaeolithic was 
very widely extended. This marks an important social charac- 
teristic, namely, the readiness and willingness to take ad\'antage 
of every step in human progress, wherever it may have originated 
At this point, therefore, it is interesting to compare the ALig- 
dalenian industry of Germany with that of France."’ Germany 
shows the same technical and stylistic tendencies and the same 
evolutionary direction as France. The mammalian life was, of 
course, the same in both countries, for in each region the giant 
Upes of mammals still survived, and the banded lemming of the 
arctic appears in the sheltered valle\'s of the Dordogne as well 
as in Belgium and in Germany. The vicissitudes of climate were 
undoubtedly the same ; we observe the alternation of cold moist 
climate in the early Alagdalenian along the upper Danube as 
well as in the early Alagdalenian of the t}pe station of La Made- 
leine, Dordogne. Again, we observe the transition into the dry 
cold climate in the steppe character of the fauna both along the 
upper Rhine, at Alunzingen, and also beneath the shelter station 
of La Madeleine, as recorded b\' Peyrony. 

More \ital still for this community of industrial culture was 
the community of race, for at Obercassel we tind the same Cro- 
Magnon t}pe as that discovered beneath the sheltering cliffs of 
Dordogne. It appears probable that the inventions of the cen- 
tral region of Dordogne travelled eastward when we note the fact 
that none of the prototypes of early forms of the harpoon which 
were common in southern France occur in any of the stations 
of central Europe, but the single-rowed harpoon is characteristic 
of the middle Magdalenian all over Germany. Other primitive 
Magdalenian bone implement^, siudi as the bone spear point 
with the cleft base, the batons, and the needles, art' also ol rare 
occurrence in the (ierman stations. In late Magdalenian times, 
however, a complete communil\' of culture is c'stablished, for the 
industry of both countries in hint and bone appears to be very 
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similar : flint microliths appear in increasing number and variety ; 
beside the small flint flakes with blunted backs, numerous feather- 
shaped flakes of Pre-Tardenoisian t\pe are found, as well as the 
types of graving flints. Some specialties of French Magdalenian 
culture did not And their way into Germany; for example, the 
graver of the ‘parrot-beak’ type has been found in France but 
has not been traced far eastward. In both countries, however, 



Fi(.. 24J. L{itran< c t<» the grotto of Kesslerloeh, near Lake Constance. Photograph 

by X. C Xeis(jni. 


are found upper ^lagdalenian chisels of reindeer horn and per- 
fected bone needles, batons, and harpoons with double rows of 
barbs. On the other hand, works of art and decorative designs 
in horn and bone are almost entirely wanting in German locali- 
ties, with the e.\cei)ti()n of the stations of Andernach and Wild- 
scheuer pre\'i<)U>ly mentioned. In late Magdalenian times, both 
in ( lermau)' and h ranee, we find the Eura^iatic forest fauna be- 
coming more abundant. 

rile two famous Swiss stations of Ivesslerloch and Schweizers- 
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bild, near Lake Constance, appear throughout Alagdalenian times 
to have been in very close touch with the cultural ad\'anccs of 
Dordogne. Kesslcrloch'^- has }ielded 12,000 Hints of small 
dimensions, resembling in their succession those of the type 



Fig. ’4^, The fdmuu- -hcitor (if S*. uinKr a {in-tc. li”.: • ‘i.'r i»f 

limestone, near Lake C'on'^tan.e. Switzerland. On the riLiht '•t.inds Or. J.ikob 
Xiiesch, who ha-^ devoted three year^ tu the excavation and stuily of this -ile. Pho- 
tograph by X. C. Xelson, 


station of La Madeleine ; also needles, single and double har- 
poons, dart-throwers, batons, as well as the fine engravings men- 
tioned above ; bone sculpture is represented here in the unique 
head of a musk-ox iOvihos moschatus) , in carvings of the reindeer 
and of Other animals on the batons and weapons of the chase. 
Kesslerloch lies on the edge of a moderately wide \'alley, trav- 
ersed by a brook ; in this sheltered, well-watered, hilly region, the 
trees flourished and harbored the forest animals, while the gla- 
ciers, retreating and leaving damp and ston\' areas, were closely 
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followed by the tundra fauna ; the woolly rhinoceros and mam- 
moth persisted here longer than in other parts of Europe ; the 
horse of Kesslerloch is said to show resemblances to the Przewal- 
ski horse of the desert of Gobi, in central Asia, and is consequently 
referred to the steppe t^pe. The development of the flints takes 
place step by step with that of the sister cavern of Schweizersbild, 
and in early Magdalenian times these flints are found associated 
with the arrival of the great migration of the arctic tundra rodents, 
the banded lemmings [Myodes torqiiatiis), A hearth with ashes 
and coals and man}' charred bones of old and young mammals, 
including the woolly rhinoceros, has been found here ; the animal 
life altogether includes twenty-five species of mammals, among 
them the wooll}' mammoth, wool!}' rhinoceros, reindeer, and 
lion. 

Less than four miles distant from Kesslerloch, in a small 
valle}' about two miles north of Schaffhausen, is the other famous 
Swiss station of Schweizersbild. The Cro-Magnons were at- 
tracted to this spot by the protecting clifl' of isolated limestone 
rock rising sheer from the meadow-land, at the base of which is 
a shelter facing southwest, with an entrance of about 30 feet 
in height, commanding a wide view of the distant \'alley. In 
the accumulations at the base of this shelter we find a complete 
prehistory of the human, industrial, faunal, and climatic changes 
of this region of Switzerland from early ^lagdalenian into Neo- 
lithic times. It was not until the true earl}' Magdalenian, after 
both the Aurignacian and Solutrean stages had closed, that man 
first found his wa}' here during the Biihl advance, the period of 
the deposition of the Upper Rodent Layer with its cold arctic 
and steppe fauna but from this time the grotto was occupied 
at intervals until full Neolithic times. The beginning of these 
indu>trial deposits is estimated by Niiesch as having occurred 
between 24,000 and 2 q,ooo years ago, but we have adopted a 
somewhat lower and more conservative estimate. In descending 
order the various layers of this shelter, as studied by Nuesch, are 
as follows: 
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Section of the Sctiweizersbild Deposits 
X eolith ic 

6. Layer of humous earth, between 15 and ig inches in thickness, con- 
taining Neolithic implements. 

5. Gray culture layer, about 15 inches in thickness, including many fire- 
hearths, ornaments of shelly polished Neolithic flints, and unglaze<l pt>ttery. 
The true forest fauna includes the brown bear, badger, marten, wolf, fox, 
beaver, hare, squirrel, short-horned wild ox (Bos taiinis braehyeeros), ami 
reindeer, also the domesticated goat and sheep. 

Upper PalcroUthic 

4. Thin layer of forest-living rodents, principally squirrels. Split 
bones and worked flints; no carvings in bone or horn; industry of late 
IMagdalenian or close of Magdalenian Upper PaUeolithic age; e\ idences 
that climate was changing, steppe condithjns j)assing away, and forests lie- 
coming more dominant ; only a few steppe species ; the forest species in- 
clude the reindeer, hare, pika, squirrel, ermine, and marten. 

3. Yellow culture layer, ste])pe period, rich in hre-hearth^ and yielding 
14,000 flints of middle [?and late] Magdalenian age; engravings on rein- 
deer antlers, ornaments of shells and teeth. Mixed fauna with steppe and 
forest types predominant; of the few tundra forms, reindeer very aljundant 
and also arctic fox, but banded lemming and other tundra types entirely 
lacking ; steppe and desert fauna includes the kiang, Persian maral deer, 
Pallas’s cat {Felis nianid), ste]:)pe horse, and stej)[)e suslik; of aljiine ty[)e, 
the ibex; numerous forest species, pine marten, bea\'er, s-quirrel, red deer, 
roe-deer, anrl wild boar. 

2. Arctic tundra rodent layer, 20 inches in thickness; pcruxl of the 
Biihl Postglacial adx'ance; the banded lemming \Myode'^ tonjiiatus'. mo^t 
abundant, mingled with early Ma'^dalenian flint and bone implements; one 
tire-hearth; abundant tundra fauna, including all tundra types excej^t the 
Obi lemming, and the musk-ox (Ovibos moschatus] which is found in Kess- 
lerloch; indications of a very cold, moist climate; the banded lemming, 
arctic fox, arctic hare, reindeer, W(dverene, ermine, also such forest forms 
as the wolf, fox, bear, weasel, and a number of northern birds. 

I. Gravel bed and old river deposit, recognized by Boule as belonging 
to the moraines of the fourth glaciation. 


This wonderful deposit of human artifacts and animal re- 
mains gives us a complete registration of the changes of climate 
in this region accompanying the changes of culture and the de- 
velopment of the Magdalenian race. 
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Turning our survey to the course of the Danube, we note 
that several Alagdalenian stations extend into the provinces of 
Lower Austria, chief among them being both the open ‘loess’ 
station of Aggsbach, and that of Gobelsburg ; there is also the 
Hundssteig near Krems, better known as the station of Krems, 
and the cavern known as the Gudenushohle ; in the latter sta- 



241. The open loe^s station of Ai^g^barh, on the Danube, near Krems. After 

Obermaier. 


tion the characteristic batons, javelins, and bone needles have 
been found. 

The ca\XTn district of ]\Ioravia attracted a relatively large 
population, and among the numerous stations are the grottos of 
Kfiz, Zitny, Kostehk, Byci^kala, Schoschuwka, Balcarovaskala, 
Kulna, and Lautsch. Near the Russian border bone imple- 
ments like those of Gudenushohle on the Danube have been 
found at the station of Kulna, and the industrial stratification of 

* J. Faycr'^^ hd.-< Litely expresse<i the opinion that the industry of the open ‘loess’ 
station-- of Vlun/Jimen, Agg>.bat h, anci G<jbei'-burg i-- not really t>f Magdalenian age, but 
r pre-^ent^ atypiial Aurignaeian. 
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Sipka is very clear. Not far from Cracow, across the Russian 
border, the caverns in the region of Ojcow were entered by men 


carrying the jMagdalenian culture. xAnother 
site in Russia is the grotto of Alaszycka, and 
characteristic Magdalenian harpoons, needles, 
and batons de commandement with other im- 
plements have also been found to the eastward, 
in the neighborhood of Kiev, in the Ukraine. 

Decline of the Magdalenian Culture 

The highest point touched by the Cro- 
Magnon race in the middle or high Alagda- 
lenian appears to correspond broad]}' with the 
cold arid period of climate in the interval be- 
tween the Buhl and Gschnitz advances in the 
Alpine region, during which the steppe mam- 
mals spread wideh^ over southwestern Europe. 
The saiga antelope, for example, a highly 
characteristic steppe t}'pe, is represented in 
one of the most skilful bone carvings found 
in the late Magdalenian layers of Mas d\Azil; 
also the steppe Upe of horse is frequently re- 
presented in the most advanced engravings of 
late Magdalenian times. How far this cold, 
relatively dry climate influenced the artistic 
and creative energy of the Cro-Magnons is 
largely a matter of conjecture. The entirely 
independent records of La Aladeleine, of 
Schweizersbild, and of Kesslerloch concur 
in associating the highest stage of Magda- 



lenian history of art with the predominance 
of the steppe fauna and evidences of a cold 
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drv climate. That the mammoth still ni.ni .Uih.mnoi .Mas 
, . <1 A/il. \[tfr I’iftte. 

abounded is seen in the mammoth engravings 


which are superposed on those of the bi.son in Font-de-(iaume. 


The succeeding life period is that of the retreat of the tundra 



MEN OF THE OLD STONE AGE 


4jU 

and steppe mammals and of the increasing rarit}- of the reindeer 
and of the mammoth in southwestern Europe; it corresponds 
broadly with the returning cold and moist climate of the second 
Postglacial advance known in the Alps as the Gschnitz stage. 
With the spread of the forests and the retreat to the north of the 
reindeer, the principal source both of the supply of food and 
clothing and of all the bone implements of industry and of the 
chase, a new set of life conditions may have gradually become 
established. If it is true, as most students of geographical con- 
ditions and of the climate maintain, that Europe at the same time 
became more dense!}' forested, the chase may have become more 
difficult, and the Cro-Magnons may have begun to depend more 
and more upon the life of the streams and the art of fishing. It 
is generally agreed that the harpoons were chiefly used for fish- 
ing and that many of the microlithic flints, which now begin to 
appear more abundantly, may have been attached to a shaft for 
the same purpose. We know that similar microliths were used 
as arrow points in predc’nastic Egc-pt. 

Breuil’-' observes very significant industrial changes in clos- 
ing IMagdalenian times : first, the beginning of small geometric 
forms of flints suggesting the Tardenoisian t\'pes ; second, the 
occasional use of stag horn in place of reindeer horn ; third, a 
modification in the form of bone implements toward the pat- 
terns of Azilian times ; fourth, the rapid decline — one ma\' almost 
say sudden disappearance — of the artistic spirit. Schematic and 
conventional designs begin to take the place of the free realistic 
art of the middle Magdalenian. 

Thus the decline of the Cro-Magnons as a powerful race may 
ha\'e been due partlv to environmental causes and the aban- 
donment of their c'igorous nomadic mode of life, or it may be 
that the}' had reached the end of a long cycle of psychic develop- 
ment, which we ha\'e traced from the beginning of Aurignaeian 
times. We know as a rnirallel that in the history of many civi- 
lized race^ a period of great artistic and industrial develofunent 
ma}' be followed by a period of stagnation and decline without 
au}' apparent environmental causes. 
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Cr6-Ma(;xov Dksc’Kxdaxts ix Modkrx Iu’ropk 

We might attribute this great change, which affected all of 
western Europe, to the extinction of the Cro-Alagnon race were 
it not for the existing evidence that the race survi\’ed throughout 
the Azilian-Tardenoisian or close of the Upi)er Pakeolithic. On 
the close of the Pakeolithic the race broke uj) throughout western 
Europe into man}' colonies, which can perhaps be traced into 
XX'olithic and even into recent times. The anatomical evidence 
for this survival theory chiefly consists of the highly character- 
istic form of the head. 

In Europe a very broad face and a long, narrow cranium is 
such an infrequent combination that anthropologists maintain 
that it affords a means of identifying the descendants of the pre- 
historic Cro-AIagnon race wherever they persist to-day. Since 
Dordogne was the geographic centre of the race in Upper Pake- 
olithic times, is it merely a coincidence that Dordogne is still 
the centre of a similar t}j>G ? Ripley’^^’ has given us a valuable 
resume of our present knowledge of this subject. The most 
significant trait of the long-headed people of Dordogne is that in 
many cases the face is almost as broad as in the normal Alpine 
round-headed t}'pe ; in other words, it is strongly disharmonic ; 
in profile the back part of the head rises and in front \iew the 
head is narrowed at the top ; the skull is very low- vaulted ; the 
brow ridges are prominent ; the nose is well formed ; the cheek- 
bones are prominent, and the powerful cheek muscles give a 
peculiarly rugged cast to the countenance. The appearance, 
however, is not repellent, but more often open and kindly. The 
men are of medium height, but very susceptible to environment 
as regards stature ; they are tall in fertile places, and stunted in 
less prosperous districts. The}' are not degenerate at all, but 
keen and alert of mind. The present people of Dordogne agree 
with but one other txpe of men known to anthropo]ogi^ts, namely, 
the ancient Cro-AIagnon race. The geographical evidence that 
here in Dordogne we have to do with the survivors of the real 
Cro-AIagnon race seems to be sustained by a comparison of the 
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characteristics of the prehistoric skulls found at Cr6-]\Iagnon, 
Laugerie Basse, and elsewhere in Dordogne, with the heads of 
the t\’pes of to-day. The cranial indices of the prehistoric skulls, 
\'ar\'ing from 70 per cent to 7,^ per cent, correspond with indices 
of the Ii\'iug head of 72 per cent to 75 per cent. None of the 
people of Dordogne are quite so long-headed as this, the aver- 
age index of the living head in an extreme district being 76 
per cent ; but within the whole population there are much lower 
indices. 

The probability of direct descent becomes stronger when we 
consider the disharmonic low-skulled shape of the Cro-^Magnon 
head and the remarkable elongation of the skull at the back. 
In the prehistoric Cr6-]\Iagnons the brows were strongl}' devel- 
oped, the eye orbits low, the chin prominent. The facial t}j)e 
has been characterized by de Quatrefages^^ as follows: ''The 
eye depressed beneath the orbital vault ; the nose straight rather 
than arched ; the lips somewhat thick, the jaw and the cheek- 
bones strongly developed, the complexion very brown, the hair 
very dark and growing low on the forehead — a whole which, 
without being attractive, was in no way repulsive.” 

In southern France we observe a continuity not only of the 
head form but of the prevalence of black hair and eyes. Why 
should this Cro-Magnon t\pe have survived at this point and 
ha\’e disappeared elsewhere ? In order to consider the particular 
cause of this persistence of a Palaeolithic race, we must, with 
Ripley, broaden our horizon, and consider the whole southwest 
from the Mediterranean to Brittany as a unit. 

The survi\'al is partly attributed to favorable geographical 
en\'ir(jnment and partly to geological and racial barriers. On 
the north the intrusion of the Teutonic race was shut off and 
competition was narrowed down to the Cro-Magnon and Alpine 
t}q)es. 

If the people of Dordogne are veritable surcivors of the Cro- 
Magnons of the Upper Palaeolithic, they certainly represent the 
oldest Ii\ing race in western Europe, and is it not extremely 
significant that the most primitive language in Europe, that of 
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the Basques of the northern Pyrenees, is spoken near by, only 
200 miles to the southwest? Is there possibl)- a connection 
between the original language of the Cro-^Iagnons, a race which 
once crowded the region of the Cantabrian Mountains and the 
Pyrenees, and the existing agglutinative language of the Basques, 
which is totally different from all the European tongues? This 
hypothesis, suggested by Ripley,’’^ is very well worth considering, 
for it is not inconceivable that the ancestors (ff the Basques con- 
quered the Cro-Magnons and subsequently acquired their lan- 
guage. 

The prehistoric Cr 6 -i\Iagnon men would seem, therefore, to 
have remained in or near their early settlements through all the 
changes of time and the vicissitudes of history. “It is, per- 
haps,” observes Ripley, “the most striking instance known of 
a persistency of population unchanged through thousands of 
years.” 

The geographic extension of this race was once very much 
wider than it is to-day. The classical skull of Engis, Belgium, 
belongs to this tvpe. It has been traced from Alsace in the east 
to the Atlantic in the west. Ranke asserts that it is to be found 
to-da\' in the hills of Thuringia, and that it was a prevalent 
tcqre there in the past. \Trneau considers that it was the t_\q)e 
prevailing among the extinct Guanches of the Canary Islands. 
Collignom^ has identified it in northern Africa, and regards 
the Cro-ilagnons as a subvariety of the Mediterranean race, 
an opinion consistent at least with the archaeological evidence 
that this race came into Europe with the .Vurignacian culture, 
which was circum-iMediterranean in distribution. Traces of Cro- 
Magnon head formation are found among the living Berbers. 

At present, however, this race is believed to survive onl_\' in 
a few isolated localities, namel}-, in Dordogne, at a small spot 
in Landes, near the Garonne in southern France, and at Lan- 
nion in Brittany, where nearly one-third of the poi)ulation is 
of the Cro-Magnon type. It is said to survive on the island 
of Oleron off the west coast of France, and there is evidence of 
similar descent to be found among the people of the islands 
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of northern Holland. The people of Trysil, on the Scandina- 
vian peninsula^ are characterized as having disharmonic fea- 
tures, possibly representing an outcrop of the Cro-AIagnon 
t\'i)e. 

Our interest in the fate of the Cro-AIagnons is so great that 
the Ouanche theory may also be considered; it is known to 
be fa\'ored by many anthropologists: von Behr, von Luschan, 
Mehlis, and es[)ecially by \Trneau. The Guanches were a race 
of [)eoi)le who formerly spread all over the Canary Islands and 
who [)reserved their primitive characteristics even after their 
coiKiuest b\' Spain in the fifteenth century. The differences 
from the su])posed modern Cro-Magnon t\pe may be mentioned 
first. The skin of the Guanches is described by the poet Viana 
as light-colored, and \Trneau considers that the hair was blond 
or light chestnut and the eyes blue; the coloring, however, is 
somewhat conjectural. The features of resemblance to the an- 
cient Cro-Magnons are numerous. The minimum stature of the 
men was 5 feet 7 inches, and the maximum 6 feet 7 inches ; 
in one localitx' the average male stature was over 6 feet. The 
women were comj)aratively small. The most striking char- 
acters of the head were the fine forehead, the extremely long 
skull, and the pentagonal form of the cranium, when seen from 
abo\'e, caused b\' the prominence of the parietals — a Cro-AIag- 
non characteristic. Among the insignia of the chiefs was the 
arm-bone of an ancestor ; the skull also was carefully preserved. 
The ()ffensi\’e weaj)ons in warfare consisted of three stones, a 
dub, and se\eral kni\'es of obsidian; the defensive weapon was 
a .simple lance. I'he Guanches used wooden swords with great 
skill. The habitation of all the people was in large, well-shel- 
tered cawrn^, which honewombed the sides of the mountains; 
all the walls of these caverns were decorated; the ceilings were 
co\aTed with a uniform coat of red ochre, while the walls were 
decorated with various geometric designs in red, black, gray, 
and white, Hollowed-out stones served as lamps. We may 
conclude with Wrneau that there is evidence, although not of 
a very convincing kind, that the Guanches were related to the 
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Cro-AIagnons/^^' His obsen^ations on these supposed Cro-Mag- 
nons of the Canar}' Islands arc cited in the Appendix, Xh)te 
We regret that \Arneau in his memoir-^ ^ does not ])resent his 
more recent views in regard to the prehistoric distribution of 
this great race. 
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North .-\frica axd Spain 

Before conlinuing with Chapter M the reader should care- 
fulh- study the note on the Cajjsian flint industr}- (see Ap- 
pendix, Note XI. p. 514) of Spain and northwest Africa, of 
which the type station is Gafsa, a place about i8o miles south- 
west of the city of Tunis in the region lying between Tripoli 
and Algiers ne'.w known as Tunis. It would appear that this 
part of Africa was probably the home of the Tardenoisian in- 
dustry described on p. 465. 

d he connection between S])anish and North .\frican life in 
Pakcolithic times has recently been full\- described by Hugo 
Dbermaier in his \-er}- interesting work, El Ilonibrc Josil, pub- 
lished in IMadrid in loxO. 
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CLOSK OF THE OLD STOXK AGE — lAA'ASIOX OF XEW RACES — 
HISTORV OF THE MAS D'\ZIL, OE FER E-LX-TARDEXOIS — FOREST 
E\\TROX>[EXT AXD LIFE — ORKHX OF THE AZILIAX-TARDKXOI- 
SlAX ClT/rURE — CHARACTERS AXI) CUSTOMS OF THE XEW RACES 
— TRVVSrnoX to the XEOLITHIC AXD RKTATIOXS of the OLD 
AXD XEW RACES — APPAREXT CTIIFF LIXES OF HUMAX DESCELXT 
AXD OF HUMAX MIGRATIOX IXTO WESTERX EUROPE. 

\Ve have now reached the very close of the Old Stone Age, 
a period which is believed to extend between 10,000 and 7,000 
years before the present era. The entrance to the final cultures 
of the Upper Paheolithic, known as the Azilian-Tardenoisian, 
marks a transition even more abrupt than that witnessed in an}' 
preceding stage. It is not a development; it is a revolution. 
The artistic spirit entirely disappears ; there is no trace of animal 
engraving or sculpture; painting is found only on flattened 
pebbles or in schematic or geometric designs on wall surfaces. 
Of bone implements only harpoons and polishers remain, and 
even these are of inferior w'orkmanship and without am' trace 
of art. The flint industry continues the degeneration begun in 
the Magdalcnian and exhibits a new life and impulse onh' in 
the fashioning of the extremely small or microlithic tools and 
weapons known as 'Tardenoisian.’ Both bone and flint weapons 
of the chase disappear, yet the stag is hunted and its horns are 
used in the manufacture of har|^oons. This is the 'Age of the 
Stag,’ the final stage of the 'Cave PericxV in western Europe, and 
is subseciuent to the 'Age of the Reindeer’ in the south. 

It would appear as if the very same regions formerly occu- 
pied by the great hunting CTo-Magnon race from Aurignacian 
to Magdalcnian times were now inhabited by a race or races 
largely employed in fishing. The country is thickly forested. 

45C 
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The climate is still cold and extremely moist, and human life 
everj'whero is in the grottos or entrances to the caverns. 

Invasion of Four New ICvces in Closing Upper Pal.eolithic 

Times 

How far this revolution is due to the decline of the Cro- 
Magnon race and how far to the invasion of one or more new 
races is ver\' difficult to determine in the absence of the anatom- 
ical evidence derived from skeletal remains. Two new races 
had certainh’ found their waj" along the Danube as shown in 
the burials of Ofnet, in eastern Bavaria ; one is extremely broad- 
headed and perhaps of central Asiatic origin, while the other is 
extremel}' long-headed and perhaps of southerl}' or Alediter- 
ranean origin. It is possible that these two races correspond 
respectively with the easterly and southerly industrial influences 
which are observed in the .Azilian-Tardenoisian stage. The 
former is the first brachycephalic race to enter western Europe, 
for it will be recalled that all the previous races, the Cro-AIagnons, 
the Briinns, and the Neanderthals, are dolichocephalic. The 
long-headed race found at Ofnet is very clearly distinguished 
from the disharmonic long-headed Cro-VIagnon race by the nar- 
rowness of the face; in other words, it is an harmonic tc-pe of 
head and face, which may have been Mediterranean in origin, 
like the so-called ‘ ^Mediterranean race ’ of Sergi. 

This fresh invasion of western Europe by two races arriving 
b\- one or more of the great migration routes from the vast 
Eurasiatic mainland to the east, races with a relatively high brain 
development, is certainly one of the most surprising features of 
the close of the Paleolithic Period, for we have long been accus- 
tomed to think that these fresh easterly and southerly invasions 
began onh' in Neolithic times. 

As the Upper Paleolithic draws to an end, there is, according 
to Breuil, still another industrial influence making itself felt: 
it comes from the northeast along the shores of the Baltic. 

Putting together all the fragmentary evidence which we 
possess, we may regard western Europe at the close of the Old 
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Stone Age as peopled by four and possibly by five distinct races, 
as follows ; 

5. Arri\'in<^ late in Palaeolithic times, a race along the shores of the 
Baltic, known only by its Maglemose industry; possibly a Teutonic race. 

4. A south Mediterranean race, known only by its TardenoLian in- 
dustry, migrating along the northern shores of Africa and spreading over 
Spain; with a conventional and schematic art; probably an advance wave 
of the true ‘Mediterranean’ race of Sergi; possibly identical with race 3 
below. (The same as Race 4, p. 278,) 

3. A long-headed race found at Ofnet, in eastern Bavaria; possibly 
a branch of the true ‘Mediterranean’ race 4 abo\'e, but not related to the 
Briinn. (Possibly the same as Race 4.) 

2. The newly arriving Furfooz-Grenelle race, broad-headed; known 
along the Danube at Ofnet, in eastern Bavaria, and northward in Belgium; 
possibly a branch of the ‘Alpine’ race. (The same as Race 5, p. 278.) 

I. The surviving Cro-Magnons, in a stage of industrial decline, pur- 
suing the Azilian industry, probably inhabiting France and northern Spain. 

The broad-headed Ofnet race mentioned above is apparently 
the same as the Furfooz-Grenelle race, and may also correspond 
with the existing Alpine-Celtic race of western Europe. The 
long-headed race of Ofnet may correspond with the existing 
^ Alediterranean ' race of Sergi. 

The presence of the Cro-AIagnon race in western Europe 
during Azilian-Tardenoisian times is not sustained, so far as we 
know, by any anatomical evidence, but is suggested by the mode 
of burial of two skeletons found by Piette in the Azilian deposits 
of the station of Mas d’Azil. This burial, like that of Ofnet, is 
typical of Upper Pakeolithic and not of Neolithic times. These 
skeletons lay in the 'Azilian’ layer (M) described below. As 
the smaller bones were missing, Piette concluded that the re- 
mains had been for some time exposed to the weather before 
burial, and that the larger bones had been scraped and cleaned 
with flint knives, and then colored red with oxide of iron before 
interment. According to other authorities, the traces of scrap- 
ing and cleaning are doubtful; there can be no question, how- 
ever, that the separation of the bones of the skeleton and the 
use of coloring matter constitute strong evidence that this 
Azilian burial was the work of members of the Cro-^Iagnon race. 
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In addition to what we have said as to the survival of the 
Cro-Magnon race in the preceding chapter, the opinion of Car- 
tailhac^ may be cited: ^Mhe race of Cro-AIagnon is well de" 
termined. There is no doubt about their high stature, and To- 
pinard is not the only one who believes that they were blonds. 
We have traced them through the 'Reindeer Period' into the 
Neolithic Epoch, where they were widely distributed and posi- 
tively related either to the ancient or actual populations of mod- 
ern France, being especially characteristic of our region [France] 
and of the western Mediterranean. Wliilc the race of Cro-Mag- 
non predominated in the south and in the west, that of Furfooz 
predominated in the northeast of France and in Belgium. These 
brachycephals were probably brown-haired or of dark coloring."' 

But before observing further the characters of these four or 
five races, let us examine their industries. 

Discovery of the Aziliax Type Station 

As remarked above, it is believed that these industries pre- 
vailed between 7,000 and 10,000 years before our era, that is, 
between the close of ^Magdalenian times and the beginning of the 
Neolithic or New Stone Age. This transition period corresponds 
with the interval in which the Azilian-Tardenoisian culture swept 
all over western Europe and completely replaced the Magda- 
lenian. From Castillo in the Cantabrian Mountains of northern 
Spain to Ofnet on the upper Danube there is a complete replace- 
ment by this new culture. The ^Magdalenian culture does not 
linger anvwhere ; it is totally eliminated ; the suddenness of 
the change both in the animal life and in the industry is nowhere 
more clearly indicated than at the type station of Mas d’Azil in 
southern France, which ma\' now be described. 

In 1S87 Edouard Piette commenced his exploration of the 
deposits in the great cavern ot Mas (TAzil. This station takes 
its name from the little luimlet of Mas d'Azil in the foot-hills of 
the P>Tenees about forty miles southwot from 1 ‘oulouse. Here 
the River Arize winds for a c[uarter of a mile through a lofty 
natural tunnel traversed b\' the highwax' Irom St. Girons to 
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Carcassonne. A rich layer of Alagdalenian deposits first at- 
tracted Piette’s attention, and he found here some of the finest 
examples of late Alagdalenian art, but above these deposits he 
discovered a hitherto unrecognized industrial stage, to which 
he gave the name Azilian. The Azilian layers yielded over one 
thousand specimens of flattened and double-barbed harpoons 



Fio 24(1. We^lern ontninye to the throat station of Md> d'A/il. “Here the River Arize 
\vin<i^ for a quarter of a mile throutth a lofty natural tunnel travcr^etl by the high- 
way from bt. Girons to Careassonne." Photograph by X. C. Xelson. 


made of the horns of the stag^ thus widely differing from the late 
IMagdalenian harpoons which are rounded and made of the horns 
of the reindeer. The entire succession of deposits, as explored 
by Piette, is an epitome of the prehistory of Europe from early 
Magdalenian times to the Age of Bronze, and should be compared 
with the successive deposits of Castillo ip. 164), Sirgenstein (p. 
202), Ofnet (p. 476), and Schweizersbild fp. 447). 

The Mas d’Azil section is as follows: 
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Prehistoric and Neolithic 

IX. Iron implements, pottery of the Gauls. At the top Gallo-Roman 
remains, glass and glazed pottery. 

VIIL Middle Neolithic and Age of Bronze; layer of pottery, j)olished 
stone implements, traces of copper and of bronze. 

\ll. Dawn of the Neolithic. Fauna includes the horse, urus, stag, 
and wild boar. Chipped and polished flints, awls and polishers in bone; 
harpoons rare. Beginnings of pottery. 

Upper Pal.eolithic 

VI. Aziliax, red archceological layer, masses of peroxide of iron. Ex- 
tremely moist climate. Broad flat harpoons of stag horn perforated at the 
base, numerous flattened and painted pebbles (galds), flints of degenerate 
Magdalenian form, especially small rounded planers and knife flakes, awls 
and polishers in bone. No trace of reindeer in the tire-hearths; stag abun- 
dant, also roe-deer and brown bear; wild boar, wild cattle, beavaT, a \'ariety 
of birds. No trace of polished stone implements. Interred in this layer, 
beneath the deposits of streaked cinders and quite undisturbed, two human 
skeletons were found, which Piette believed had been macerated with flints 
and then colored red with peroxide of iron. 

V. Sterile finely stratified loam layer, a flood deposit of the River Arize. 

IV. Late Magdalexiax culture layer; twelve double-rowed harpoons 
made of reindeer horn, a few fashioned from stag horn; numerous engrav- 
ings and sculptures in bone. Remains of the reindeer rare in the hearths; 
those of the royal stag (Cerous elaphus) abundant. 

III. A sterile flood deposit of the River Arize. 

II. Middle and Early ]Magdalexiax culture layers, with barl)ed 
harpoons of reindeer horn; flint implements of early Magdalenian type, 
bone needles. Bones of the reindeer abundant. 

I. Gravel deposits. Interspersed fire-hearths. 

The total thickness of these culture deposits is 8.03 m., or 
26 feet 4 inches. The Aziliax t}Tpe layer (VI) containing flat 
harpoons of stag horn and painted pebbles, intercalated between 
the deposits of the Reindeer Age and the Neolithic layers, is, on 
account of its stratigraphic position, the most interesting and 
instructive of all the sites representing this phase of transition ; 
and Piette w^as fully justified in giving to the corresponding cul- 
ture period the name of Azilianr 

The transformation of art and industry, indicated in the 
/Vzilian culture layer, is as decided as that in the animal lite. 
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We observe in this layer no trace of the animal engra^'ings or 
sculptures which occur so abundantly in the late Alagdalenian 
lax’cr below ; the use of pigments is confined to the paintings of 
schematic or geometric figures on the flattened pebbles. There 
is no suggestion of art in any of the bone implements, and the 
haq^oons of stag horn are rudely fashioned ; this type of harpoon 
appears to be the chief survivor of the rich variety of imple- 



Fir,. 24;. Typical Azilian harpoon? of stag horn. After dc Mortiliet. 2S7. A single- 
rowed harpoon from A fas d’Azil. 28S. Harpoon with perforated base from the shelter 
of Jai Toiiras-^e, Haute-Craronne, 280. Double-rowed harpoon from the same shelter. 
2QO. A similar haryxjon with the barbs alternate instead of opposite, from Mas d’Azil. 
2or, Harpoon with triangular base and round perforation from the (irotte de la \hu he, 
near Tarascon. All one-third actual size, e.xcept 291, which is four-ninths actual size. 

ments noted in the Magdalenian layer below. The stag horn 
haq)Oon, moreover, is fashioned with far less skill than the 
beautiful Alagdalenian harpoons ; like them it has two rows of 
barbs, but the}' are not cut with the same delicacy and exactness. 
As to the form of the new model, it is explained by the nature of 
the new material ; the interior of the stag horn being composed 
of a spongy tissue, could not be utilized as could the harder and 
more compact interior of the reindeer horn; the craftsman, 
therefore, was obliged to fashion his harpoon out of the exterior 
of one side of the stag horn, and in consecjuence to make it flat. 

There are no bone needles, no javelins or sagaies; nor are there 
any of the beautifully carved weapons of bone. There is also a 



MAS D’AZIL 


4()3 

reduction in the uses to which the split bones arc put, such as 
the large lissoirs or polishers. The bone implements appear to 
be derived from an impoverished late Aurignacian stage; the 
same is true of the flint implements, for we observe a return of 
the keeled scraper {grattoir carene). There is also a return of 
certain t}pes of graving tools and of the knife-like form of the 
flake ; even some of the small geometric t\pes of flints resemble 
those of the xAurignacian levels. 

The many shells of the moisture-loving snail Helix nemoraJis, 
found in the fire-hearths of Alas d’.Azil are proofs of the humidity 
of the climate, a fact confirmed by the contemporary flood de- 
posits of the Arize. The frequent and heavy rains drove the 
last few representatix^es of the steppe fauna awa\' to the north. 
These climatic conditions favored the formation of peat-bogs, 
so frequent to-day in the north of France, and also the growth 
of vast forests, inhabited by the stag, which extended over the 
whole country. 

The pebbles of Alas db\zil are painted on one side with per- 
oxide of iron, a deposit of which is found in the neighborhood of 
the cave. The color, mixed in shells of Pecten, or in hollowed 
pebbles or on flat stones, was applied either with the finger or 
with a brush. The many enigmatic designs consist chiefly of 
parallel bands, rows of discs or points, bands with scalloped 
edges, cruciform designs, ladder-like patterns (scalariform) such 
as are found in the ^Azilian’ engravings and paintings of the 
caverns, and undulating lines. These graphic combinations re- 
semble certain syllabic and alphabetic characters of the .Egean, 
C>'priote, Phoenician, and Greco-Latin inscriptions. However 
curious these resemblances may be, they are not sufficient to 
warrant any theory connecting the signs on the painted pebbles 
of the .Azilians with the alphabetic characters of the oldest known 
systems of writing.'^ Piette attempted to explain some of the 
exceedingly crude designs on these pebbles as a system of nota- 
tion, others as pictographs and religious symbols, and some few 
as genuine alphabetical signs, and suggested that the cavern of 
Alas dWzil was an Upper PaUeolithic school where reading, reck- 
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Fig. 24.S. Azilian ^a/f/y colories, flat, painted fu*bbles. from the type station of Mas 

d'Azil. After Piette. 
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oning, writing, and the symbols of the sun were learned and 
taught. The very wide distribution of these s_\'mbolic pebbles 
and the painting of similar designs on the walls of the caverns 
certainly prove that they had some religious or economic signif- 
icance, which may be revealed by subsequent research. 

The Tardenoisi.-vn Type St.\tion 

Turning from the region of the Pyrenees in Azilian times, we 
observe the region Ij'ing between the Seine and the ^leuse in 
northern France as the scene of a contemporary industry. At 
the station of Fere-en-Tardenois, in the Department of the 
Aisne, is found an especially large number of the pygmy flints 
these present various geometric forms, including the primitive 
triangular, as well as the rhomboidal, trapezoidal, and semicir- 
cular; together, they were designated by de IMortillet as Tar- 
denoisian flints, and in 1896, in monographing this microlithic 
flint industry, he traced them throughout France, Belgium, Eng- 
land, Portugal, Spain, Italy, Germany, and Russia, also along 
the southern Alediterranean through Algiers, Tunis, Eg>-pt, and 
eastward into Syria and even India. 

These geometric flints were at first attributed to a primitive 
invasion which was supposed to have occurred at the beginning 
of Neolithic times; thus the Tardenoisian industry was con- 
sidered as contemporaneous with that of the Campignian, which 
is early Neolithic. It was further observed that the topograph- 
ical location of the stations closely followed the borders of 
ocean inlets, or of river courses, and when the food materials 
found in the hearths were compared, it appeared that these 
flints were used principally by fishermen or tribes subsisting 
upon fish. From an examination of the flints, it would appear 
that a very large number of them were adapted for insertion in 
small harpoons, or that those of grooved form might even have 
been used as fish-hooks. Thus the picture was drawn of a iwpu- 
lation of fishermen. The Tardenoisian, therefore, was for a 
long time regarded as contemporaneous with the early Neolithic 
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rather than with the close of Palaeolithic times, but as explora- 
tion proceeded it was found that neither the remains of domestic 
animals nor any traces of pottery occur in any of these Tarde- 
noisian deposits, which consequently have nothing in common 
with the true Neolithic culture. 

The problem was finally solved in 1909, when the grotto of 
Valle near Gibaja, Santander, in northern Spain, was discovered 
by Breuil and Obermaier,^ Here was a classic Azilian deposit 
containing all the well-known Azilian Upes of bone implements, 
such as fine harpoons, carvings in deer horn, bone javelins, polish- 
ers of deer bone, flint flakes resembling those of the late Alagda- 
lenian, also microlithic flints of t\q)ical geometric Tardenoisian 
form. This discovery established the fact that the lower levels 
of the Tardenoisian industry were not really to be distinguished 
from the .\zilian, for here beneath layers with painted pebbles 
and harpoons of Azilian style were harpoons with single and 
double rows of barbs of Magdalenian pattern, but cut in stag 
horn instead of reindeer horn. 

The mammalian life in this true .Azilian-Tardenoisian layer 
includes the chamois, roc-deer, wild boar, and urus, or wild cattle. 
In a layer just below, which represents the close of the Alagda- 
lenian industrial period, there are found, although rarely, remains 
of the reindeer, an animal hitherto unknown in this part of 
Spain, also the wild boar, the bison, the ibex, and the lynx. 
After this discovery it could no longer be questioned that the 
Azilian and Tardenoisian were contemporary. 

As to the relation of these two industries, Breuil remarks’’ 
that the prolongation of the Tardenoisian t\j)cs of flints is ob- 
served in Italy and in Belgium, but neither the term ‘Tarde- 
noisian' nor the term ‘Azilian' is sufficiently comprehensive to 
embrace the totality of these little industries, which will finally 
be distinguished clearly from each other. Of the two the Azilian 
represents the prolongation of an ancient period of industry, the 
])rogress of which was apparently from south to north, as we can 
trace the distribution of the characteristic flat harpoons of deer 
horn from the Cantabrian Mountains and the P}Tenees, through 
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southern and central France, to Belgium, England, and the 
western coast of Scotland. The later industrial phase, the Tar- 
denoisian, with its geometric trapeziform flints, originally ap- 
pears along the southern Mediterranean in Tunis and to the 
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I-if.. 240. Small geometric flints characteristic of the Tardenoirian industry After rie 
Mortillct. 20^; to 30^^, 321, 322, 32O. From various in nt)rtht:rn hrame. ^^ii. 

Uchaux. Valulu^e, France. 305, 315, 320. \ alley t)f the Meu.'-e. Belgium. 312, 
Cabev'‘» da Arruda, Portugal. 304. SM- Italy. 3 ^ 7 ^ 3 -^* Funis. 3 -^- 

Egypt. 30O, 310, 324, S2S. Kizil-Koba, Crimea. 307 to 309, 31b. 319. 3 -’ 3 . 3 -’ 7 . 
India. All one-half actual size. 


eastward in the Crimea, while in France it represents a final 
phase of the Palaeolithic, closely approaching the period of 
the earliest Neolithic or pre-Campignian hearths common along 
the Danube and observed in the vicinity of Liege. Thus the 
most comprehensive term by which to designate the ensemble 
of these implements, in Europe at least, would be .\zilian- 
Tardenoisian. 
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Environment and ^Mammalian Life 

It appears that the chief geographic change during this period 
was a subsidence of the northern coasts of Europe and an ad- 
vance of the sea causing the circulation of warm oceanic currents 
and a more humid climate favorable to reforestation. 

To the norths in Belgium, the tundra fauna lingered during the 
extension of the early Tardenoisian industry, for here we still 
find remains of the reindeer, the arctic fox, and the arctic hare 
mingled in the fire-hearths with flints of Tardenoisian type. 
This, observes Obermaier, constitutes proof that the Tarde- 
noisian, with the Azilian, must be placed at the very close of 
Postglacial time and with the final stage of Upper Palaeolithic 
industry. 

To the south, in the region of Dordogne and the Pyrenees, 
the tundra fauna had entirely disappeared, as well as that of the 
steppes and of the alpine heights ; the prevailing animal in the 
forests is the royal stag, adapted to forests of temperate type 
and associated with the Eurasiatic forest and meadow fauna 
which now dominated western Europe. 

" he only survivor of the great African- Asiatic fauna is the 
li'' which appears in the late Palaeolithic stations in the region 
le Pyrenees; the arctic wolverene also gives the fauna a 
glacial aspect, for, like the lion, it is never found in central 

A'cstern Europe after the close of Upper Palaeolithic times. 
,her enemies of the herbivorous fauna were the wolf and the 
rown bear. 

Besides the red deer, or stag, the forests at this time were filled 
with roe-deer. To the south in the Pyrenees the moose still sur- 
\Tved, and to the north there were still found herds of reindeer 
which survi\'ed in central Europe as late as the twelfth century. 
Wild boars were numerous, and in the streams were found the 
beaver and the otter. In the forest borders and in the meadows 
hares and rabbits were abundant. Through the forests and 
meadows of southern France and along the borders of the Danube 
ranged the wild cattle {Bos primigeniiis). It would appear from 
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our limited knowledge of the life of Azilian-Tardenoisian times 
that bison were found chiefly in the northern parts of Europe. 
There is little direct evidence in regard to the wild horse, the re- 
mains of which do not occur in the hearths of Azilian times. 

Our knowledge of the life of the Spanish peninsula at a period 
closely succeeding this is indirectly derived from the animal 
frescos in certain caverns of northern Spain, which have been 
attributed to the early Neolithic but arc now referred rather 
to the late Palaeolithic. Here are found representati(ms of 
the ibex, the stag, the fallow deer, the wild cattle, and also of 
the wild horses. This would indicate that wild horses were still 
roaming all over western Europe at the close of Upper Pala‘- 
olithic times. The presence of the moose in late Pala‘olithic 
times at Alpera, on the high plateaus of Spain, has been deter- 
mined ; this animal has also been found in the Pyrenees during 
the Azilian stage.” 

The great contrast between the mammalian life of Magda- 
lenian and that of Azilian-Tardenoisian times is witnessed in 
the stations along the upper Danube, as described by Koken."^ 
In Hdhlefels, Schmiechenfels, and Propstfels, associated with 
implements of the late Magdalenian industry, are found ten 
types of animals belonging to the forests and four characteristic 
of the forests and meadows, or fourteen species altogether. 
With these are mingled two alpine forms, the ibex and the alpine 
shrew ; also two t\pes of mammals belonging to the steppes, 
and no less than six mammals and birds from the tundras, namely, 
the reindeer, the arctic fox, the ermine, the arctic hare, the 
banded lemming, and the arctic ptarmigan. 

In wide contrast to this assemblage of late ^Magdalenian life 
on the upper Danube, there appear in Azilian times along the 
shores of the middle Danube in the stations of Ofnet and of 
Istein the following characteristic forest forms : Sus scrofa ferns 
(wild boar), Ccrviis dafhiis (stag), Capreolus caprcohis (roe-deer), 
Bos (?) primigeniiis (urus), Lepus (rabbit or hare), Crsus arctos 
(brown bear), Fdis ko (lion), Gido luscus (common wolverene), 
Lvnehus lynx (lynx), Viilpes (fox), Miistda marks (marteni 
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Castor fiber (European beaver), Mus (field-mouse), I urdus 
(thrush). It thus appears that the alpine, the steppe, and the 
tundra faunae had entirely disappeared from this region. 

Origin and Distribution of the .\zilian-Tardenoisian 

Industry 

This industry represents the last stage of the Old Stone Age. 
The decline in the art of fashioning flints, begun in Alagdalenian 
times, appears to continue in the Azilian-Tardenoisian. As to 
the tiny symmetrical flints which are characteristic of this period, 
among the microliths of almost all the late Alagdalenian stations 
pre-Tardenoisian forms are found which may be regarded as 
protoUpes of the geometric Tardenoisian flints ; ^ this represents 
a new fashion established in flint-making under influences com- 
ing from the south. 

There was also a natural or local Azilian evolution from the 
Alagdalenian t\pes and technique. In general the flint imple- 
ments which had so long prevailed in western Europe become 
smaller in diameter and more carelessly retouched, showing 
marked deterioration even from the late Magdalenian stages. 
For the preparation of hides and the fashioning of bone we dis- 
cover unsymmetrical planing tools igrattoirs), also small, well- 
formed oval scrapers (racloirs), and microlithic scrapers. Borers 
iperqoirs) with oblique ends and gravers {burins) made of small 
flakes are the t\pes of implements which most frequently occur, 
but the great x'ariety of borers, so characteristic of the Aurig- 
nacian and the Magdalenian industries, had entireh^ disappeared 
in Azilian times. 

The marks of industrial degeneration are also conspicuous in 
the bone implements, which show a very great deterioration in 
number and quality as compared with the Alagdalenian, and 
which are principally confined to three t}pes — the haqioons, the 
awls { poinqons), and the smoothers ilissoirs). together with verv 
small bone borers {pergoirs). The distinctive feature of the 
Azilian bone industry is the flat haq)oon of stag horn ; it is known 
that the use of stags antlers for fashioning harpoons began in 
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bc)no-harp()on industry, like the Tardenoisian microlithic flint in- 
dustr\', -was largely pursued by lisherfolk. 

We may imagine that the gradual disappearance of the rein- 
deer, an animal much more easil\- pursued and killed than the 
stag, evas one of the caines of the substitution of the various 
arts of fishing for those ol hunting. 

It is to the excessiwh' small <'r mi<rolithic hints that the 
name dardenoisiun especiai!\ applies, tinil it w ihi \.ist multi- 
[flication of these nuLroliths and their wide distribution over l'-'. 
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whole area of the Mediterranean and of western Europe which 
constitutes the most distinctive feature of this industrial staged*' 
The triangular flint fFig. 249) is certainly the most ancient 
Tardenoisian t\pe. It occurs in the Azilian stations of the 
Cantabrian Mountains and of the Pyrenees, accompanied by 
the painted pebbles and with other flints of Azilian t}pe, but 
without the graving-tools ; to the east it is found in the stations 
of Savoy; and along the Danube it occurs at Of net, associated 
with remains of the lion and the moose, also with ornamental 
necklaces composed of the perforated teeth of the deer, identical 
with those found in the type station of Mas d’Azil in the Pyrenees. 
To the north this typical early Azilian culture extends to Istein, 
in Baden, where it includes the microlithic flint flakes, the grav- 
ers, and the little round scrapers associated here also with the 
stag and the prehistoric forest and meadow fauna of western 
Europe. Exactly the same stage of industrial development 
occurs in the grotto of Hohlefels, near Nuremberg, and in the 
shelter station of Sous Sac, Ain. We invariably find proofs of 
the variety of these pygmy flints as well as of their continuity 
from one station to another. All these facts compel us to assign 
a vcr}' long period of time to the spread of these industrial types. 

The c^uestion which arises as to the sources of this special 
Tardenoisian industry again finds archaeologists divided. 
Schmidt inclines to the autochthonous theory and regards the 
microlithic flint industry as an outgrowth of tendencies already 
well de\'eloped in the Magdalenian. Breuil, on the other hand,^^ 
dwells stnjngh' on the e\idence for circum-Mediterranean sources. 
In putting the questions. Who were the Azilians? WTience did 
they come? WTiat were their ancestors? he is disposed to give 
the answer alreadx' quoted, that, whichever industry is exam- 
ined, we are alwa\'s obliged to look toward the south, toward 
some point along the Mediterranean, for the origin of these 
microlithic flints. In Italy, whii'h he believes to have remained 
in an Aurignacian industrial stage throughout all the long period 
of Magdalenian time, he finds at Mentone a layer overlying the 
Aurignacian and containing small flints recalling the geometric 
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forms of the AziliaOj as well as a multitude of the small round 
scrapers (nuioirs) characteristic of Aziliaii times, ddie upper 
layers at Mentone on the Riviera are paralleled b\' those ob- 
served near Otranto, in Sicily. It is certain, he continues, that 



Fig ’-I V/iiUan ^tone implements of types ^urvivin^j from the Maudalenian and car- 
lier PaijeoIithie times. After R. R. Schmidt, i. Finely flaked point from the Urge 
cave of Ofnet 2 v Small Azilian ^ratioir^, or planing tools irom Isiem. on the upper 
Danube 4 Slender blade from Kleinkem.. s. Horer from Wuste Scheuer. 0. Poly- 
hedral borer from Wu.te Scheiier. 7. Imarveds.raper trumTsleia. S, q, 10^ Gravers 
or borers from Dtcin. ii. Double graver or borer with points at the nght and left 
of the upper end. 1 to 4. actual size; 5 to i r. one-halt actual Mze. 
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all around the Mediterranean there was a number of distinct 
centres where mierolithie ini[)lements of geometric lorm ap])eared, 
and where the aecomi)anying industries, in dilferent stages ot 
de\xdopment, were related to an L^pi)er Pakeolithic culture con- 
sisting of a Lontinuuus Aurignacian t\pc. 

The labors of de ^vlorgan, Capitan, and 
others have thrown great light on the Pakeo- 
lithic of Tunis, where a flint culture was de- 
veloped onl\' slightly different from that of 
the Azilian of \^alle, Santander, of the Alas 
d'Azil, Ariege, and of Bobache, Drome. A 
resemblance is also found in Portugal ; and 
southern Spain, despite its poc^rt}^ of typical 
implements, shows a similar evolution. Near 
Salamanca, northwest of Aladrid, Spain, the 
grottos contain schematic figures and colored 
pebbles resembling the Azilian. In Portugal 
the hearths of Alugem and Cabego da Arruda 
are distinguished by their triangular microliths 
and are undoubtedly Pre-Xeolithic, because 
there is neither pottery nor an\' trace of domes- 
ticated animals, excepting, possibl}', the dog. 

To the north of Europe the discoveries in 
Belgium have especial importance, for tyi)ical 
Azilian implements, including small round 
scrapers, lateral gravers, elongated triangular 
microliths, and knife flakes are found associated 
with the remains of the reindeer in the grotto of Remouchamp 
and at Zonhoven. It appears in Belgium, as in Italy, that the 
use of the Tardenoisian mierolithie flint types is prolonged into 
a later time than that of the Upical .\zilian flint implements 
— the scrapers, gravers, borers, and knife flakes— which, as we 
have seen, appear at the end of the true Alagdalenian. 

On the other side of the English Channel we again find these 
lint lwa\'s unmingled vdth pottery and usually distributed 
■doni sea or river shores. The best-known stations are those 
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0^ Hastings, directly across the Channel op])ositc Boulogne, aiul 
of Seven Oaks, near London ; in Settle, Yorkshire, is the Metoria 
Cave station. To the north, in Scotland, four Azilian stations 
have been disco\-ered around Oban, on the western coast near 
the head of the Firth of Lome, while .Azilian hari)oon> have also 
been found on the Isle of Oronsay, at its entrance. 

Thus the spread of the vcr_\' small Tardenoisian llint imple- 
ments in the final stages of the PaUeolithic ])recedes the southern 
advent of the Xeolithic. 

In German}- onh- si.x .Azilian-Tardenoisian stations ha\-e thus 
far been discovered: two to the east of Diis.seldorf, one in the 
neighborhood of Weimar, two on the headwaters of the Rhine, 
near Basle, and, b}- far the most important, the large and small 
grottos of Ofnet, on a small tributar}- of the Danube northwest 
of Munich. This last is exceptionalh' important because it i.s 
the only station where skeletons have been found buried with 
.Vzilian-Tardenoisian flints, thereby enabling us positively to 
determine the contemporary human races. 

BrRi.5.LS IX .\zilla.x-T.\rdexoisi.-\x Times 

The strange interment which gives Ofnet its distinction be- 
longs to the period of .Azilian-Tardenoisian industr}-. This con- 
clusion is not weakened by the absence of .Vzilian haqiooiis or 
painted pebbles, because at this time the cave of C)fnet served 
its frequenters onh' as a place of burial ; there arc no hearths or 
flint workshops to indicate continued residence, as during earlier 
Upper Pakeolithic times. 

This great ceremonial burial seems to afford the onl\- positive 
evidence to be found in all western Europe of the kind of peojile 
who were pursuing the .Azilian industry. The larger Ofnet grotto 
opens toward the southwest and has a length of feet and a 
width of feet. It was first entered in earl\- .\uriun.uian 
times and shows ^uccessi\-e !a}'iT> of .Xurigiuu iaii. earl}- .-^olti 
trean, and late Magdak-nian culture:., abiwe wliii li lie., a lick 
deposit of the .\zilian-Tardenoi>ian, in whiOi is found t’ .lost 
remarkable interment of all Pakeolithic times. 
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This is a ceremonial burial of thirty-three skulls of people 
belonging to two distinct races: respectively, brachycephalic and 
dolichocephalic, and certainly not related in any v^ay to the 
Cro-Magnon race. In one group twenty-seven skulls were found 
embedded in ochre and arranged in a sort of nest, with the faces 
all looking westward. As the skulls in the centre were more 



Fig. 2;^. Section across the entrance of the ^reat grotto of Ofnet near the Danube, 
oc( upied at various times from the beginning of the Upper Palaeolithie to the close of 
the Bronze Age. After R. R. Schmidt. IX. Deposits of the ^liddlc Ages and cf 
the I. a Tene and Hallstatt cultures. VIII. Deposits of the Upper Neolithic. VI I . < 

Azilian layer containing the great burial of 33 skulls. ]V. Late Magdalenian layer | 

(ontaining the banded lemmings of the tundras. V. Late Solutrean layer with typical 
laurel-leaf spear points. IV, III. Deposits of late and early Aurignacian age. III ^ 

ccmtaining an tic rodents. II. Dolomite sand with a few teeth of the mammoth and 
bones of the wo,>lly rhinoceros marked by the teeth of hyaenas. J 

t 

closely pressed together and crushed than those on the outside, 
it seems probable that these skulls were added one by one from 
time to time, those on the outside being the most recent addi- ; 

tions. About a yard distant a similar nest was found, contain- 1 

ing six more skulI.-> embedded and arranged in exactly the same 
manner. The interment probably took place shortly after death | 

and certainK’ before the separate bones had been disintegrated 
by decomposition, for not only the lower jaw but a number of 
the neck vertebrae were found with each skull. The heads had 
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been severed from the necks by a sharp flint, the marks of which 
are plainly visible on some of the \^ertebrae. 

It is noteworthy that most of these skulls are those of women 
and young children, there being only four adult male skulls. On 
this account some advance the theory of cannibalism ; others 
that, being taken captive by a tribe of enemies, these unfortunate 
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Fig. 2 ^ 4 . Burial nest of six skulls, all fadni? wesUvanl. from the lar;Le i^rotto ot Otnet. 

After R. R. Schmidt. 

people were offered in sacrifice, in which case decapitation was 
the means of death. But, then, how e.xplain the abundant orna- 
ments of stag teeth and snail shells (Helix ncmoralis) with which 
the skulls of the women and little children were decorated, 
and the treasured implements of flint with which all sa\'e one of 
the men and a few of the women and children were provided? 

There are precedents for all these singular features of the 
Ofnet interment in other Upper Pakeolithic burials, namely, the 
embedding in ochre, the offerings of ornaments of teeth and of 





girat burial at Ofnet. Three view^ of a narrow-headed or d-il'nin rjyhilh skull (belovvj from 
the same erotlf , After R. R. S(limitl1. Une-(|Uiirler life size. 
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shells, the separate interment of the skull— all these were eustoms 
more or less characteristic of the Ui)per Pakeolithic, but ne\er 
observed in Neolithic times. 

It will be recalled that the custom of burying the entire body, 
as well as that of embedding the bod}' in ochre, is first observed 
among the late Neanderthals and obtained throughcjut the en- 
tire Upper Palajolithic from the Aurignacian burials of Grimaldi 
to the Azilian of Alas d’Azil. No other case, however, is known 
of the westward turning of the face: in most of the UpjKT Pa- 
leolithic burials the face of the departed looks toward the open- 
ing of the grotto; but, although the grotto of Ofnet opens toward 
the southwest, the skulls, without exception, were facing exactlv 
to the west and looking toward the wall rather than toward the 
entrance of the cavern. 

The New Bro.vd-He.^ded .a.xd N.arrow-He.vded R.\ces of 

Ofxet 

The burials at Ofnet are the first observed in western Europe 
which present a mingling of races. This in itself is a fact of 
great interest ; it is a prelude to what characterizes all the popu- 
lations of western Europe at the present time, namely, the pres- 
ence of races widely separated in origin and in anatomical struc- 
ture, but closely united by similar customs, industries, and 
beliefs. 

A second fact of even greater importance is the proof of 
the arrival in western Europe toward the close of Pakeolithic 
times of two entire!}' new human stocks ; one broad-headed, re- 
sembling the modern Alpine or Celtic t}pe ; the other narrow- 
headed, resembling the modern ‘Alediterranean’ t}'i)e of Sergi. 
Beside these pure Upes there are several blended forms which 
are intermediate or mesaticephalic. 

Of the eight brachycephalic heads, six are those of children ; 
the two adult brachycephalic crania belong to young women 
and are, therefore, not (juite so characteristic as male .skulls 
would be, for in general racial t}'pe is more strongly marked in 
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men than in women ; the remaining skulls are either of a blended 
form or purely dolichocephalic. 

The relationship of the broad-headed race to other prehis- 
toric and existing broad-headed races of western Europe is also 
a matter of very great interest. The Ofnet brachycephals are 
regarded by Schliz''^ as closely similar to the Upe skull of the 
so-called Grenelle race, which, in turn, is closely similar to the 
Furfooz type. Thus the cephalic index .of one (Fig. 255) of 
these broad, flattened skulls of Ofnet is 83.33 per cent ; the face 
is relatively narrow, the zygomatic index being low — 76.34 per 
cent; the brain capacity of the female skulls does not exceed 
1,320 c.cm. The skull is further described as small, smooth, 
and delicately modelled, with a correspondingly feeble dentition, 
the teeth being small; the processes of muscular attachment 
are slightly developed, all of which characters indicate that the 
skull belonged to a woman about twenty-five years of age. The 
forehead is low, broad, and prominent. It is altogether t\4)ically 
parallel to the ^ skull of Grenelle,’ as well as to the female * skull 
of Au vernier’ described by Kollmann. The peculiarity of this 
broad-headed race, like that of Grenelle and of Furfooz, is that, 
while the forehead is of only moderate breadth, the posterior 
part of the skull is extremely broad. The broad-headed people 
of Ofnet are thus definitely considered by Schliz^^ as members 
of the Furfooz-Grenelle race. 

The narrow-headed race of the Ofnet burials is distinct in 
every respect and presents resemblances to the branch of the 
^Mediterranean’ race found in the foreground of the Alpine re- 
gions to-da\3 in which the head is of a pear-shaped Upe. The 
best preser\'ed of these dolich(jcephalic skulls (Fig. 255) presents 
an index of 70.50 per cent, with a brain capacity in the male of 
1,500 c.cm., while the smallest brain capacity is that found in 
one of the female skulls with 1,100 c.cm. Among the fiv^e adult 
purely dolichocephalic skulls the face is not in the least of the 
broad or disharmonic Cro-Magnon t\pe, but is in proportion 
with the cranium, and is thus trul\' harmonic. The resemblance 
of this narrow-headed Ofnet skull to that of the Briinn race, 
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which we have described as occurring in Moravia in Solutrean 
times, is only partial, and Schliz concludes that among the narrow- 
headed people of Ofnet we have a form of dolichocephaly which 
is not identical with any of the known early dolichocephalic forms 
of western Europe, but which pursues an independent line of 
development similar to the narrow-headed races in the borders 
of the Alpine region of the present day. Thus this head t\pe, 
of a uniform elliptic contour, seems to have become a stable 
racial clement of the Alpine population, since we meet it again 
in later prehistoric times in the region of the southern and west- 
ern foreground of the Alps. Among the children's skulls, two 
are of the narrow-headed, pear-shaped t\'|')e similar to the Alpine 
dolichocephals of to-day, that is, with a narrow forehead and very 
broad posterior portions of the skull. 

Cextic\l Origin or the Bro.vd-Headed (Alpine?) 

Races 

The affinity of the broad-headed Azilian-Tardenoisian tribes 
of the Danube to those found in the Upper Palaeolithic of north- 
western Europe seems to be clearly established. The latter are 
sometimes known as the Grenelle race and sometimes as the Fur- 
fooz race. Boule^*' observes in regard to the skeletal remains 
of Grenelle which were found in the alluvium near Paris, in 1870, 
that it is quite impossible now, forty \'ears after their discovery, 
to demonstrate their geologic antiquity. This is not the case 
with the Furfooz broad-heads, the age of which we regard as 
well established, but since the head t\pe appears to be the 
same in both cases, we may speak of this race as the Furfooz- 
Grenelle. 

In a cave near Furfooz, in the valley of the Lesse, Belgium, 
sixteen skeletons were discovered by Dupont in 1S67. With the 
bones were found implements of reindeer horn and remains of 
the late Pleistocene fauna of northern Europe,^'’ The reindeer 
and the tundra fauna of Belgium were contemporaneous with the 
early Tardenoisian culture and with the stag and forest fauna 
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Fig, 2 ^ 6 . Broad-heaficrl skull of uncertain archicolo^ic a^e, cither Pakeolithic or Xeo- 
lithic, diijcovered at Grenellc, near Paris, in 1870. After de Quatrefages 
and Hamy. One-quarter life size. 


of southern France, so that the skeletons of Furfooz may safely 
be referred to Azilian-Tardenoisian times. 

Only two of the Furfooz skulls were preserved in good shape ; 
they are of brachycephalic or sub-brachycephalic form, and, fob 



no. 257. (Opening of the grotto of hurfooz on the I.esvc, a tributary of the Meuse, near 
Namur, Belgium, where the skeletal rem.un- of 16 individuals and the type skulls 
of the broad-beaded Furfooz race were discovered in 1867. After Dupont. 
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Fig. 258. Section of the grotto of Furfoo?:, showing the burial of 16 skeletons of 
the Furfooz race and the entrance of the grotto blocked by a 
mass of stone. After Dupont. 

lowing the suggestion of de Quatrefages and Hamy, these skulls 
have been spoken of as belonging to the ^brachycephalic Furfooz 
race.^ The men of this race may certainly be regarded as be- 
longing to Upper Pakeolithic times, whereas the brachycephalic 



Fig. 259. One of the type '^kull- of the broad-headed Furfooz race, trom the burial 
grotto of Furfooz, Belgium After de (Juatrefagch and Hamy. One- 
quarter life iize. 
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race found at Grenelle, near Paris, is probably Neolithic, This 
by no means prevents the Furfooz and the Grenelle types belong- 
ing to the same general brachycephalic race ; it is altogether 
probable that they do, and that with them may be included the 
Ofnet broad-heads. 

There are several opinions regarding the geographic centres 
from which these broad-heads entered Europe ; it is generally 



Fro. 260. Restoration of the hroa(I-hea(Ie<l man of Grenelle, modelled 
by Masere. under the dire, lion of A. Rutot. d'hts tvpe of head dmilar 
ti> that uf ( )fnet. 


believed that they came from the high plateaus of central Asia. 
B\' Giuffrida-Ruggeri the Furfooz race is identified with the 
existing broad-headed Alpine race {Homo sapiens alpinus), and 
i> mi>takenly adduced as proof that the Alpine race originated 
in Europe and is not in any way related to the ^Mongolian races 
c Lentral Asia. A more conservative view^' is that the recent 
European broad-headed types commonly included under the 
Alpine race cannot yet be traced back to the Furfooz-Grenelle 
ancestors, because their connection is too problematical. Schliz, 
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on the other hand, considers that the I'urfooz-Grenelle race sur- 
vived in northwestern Europe and corresponds with that which 
became the builders of the megalithic dolmens of Neolithic times, 
the latter being but slightly modified descendants of the original 
Furfooz race; he believes, moreover, that these broad-headed 
peoples first occupied central Europe and then extended to west- 
ern Europe, where they correspond to the Alpine race, at least in 
part; that they also migrated to the north and were the basis 
of the broad-headed races now found in Holland and Denmark. 

Southern Origin of the Narrow-Headed 
( Mediterranean ?) Races 

While it seems probable that the broad-heads represent a cen- 
tral migration from Eurasia, evidence of an industrial and cul- 
tural character indicates that the narrow-heads came from the 
south ; this is seen both in the south Alediterranean origin of 
the Tardenoisian flint industry and in the new schematic influ- 
ences on the decadent art of Upper Palaeolithic times. 

It seems, observes Breuil, as if the schematic influences in 
art during Upper Palaeolithic times always extend from the 
south toward the north; they predominate entirely in the 
painted rocks of Andalusia, in the Pyrenees, and in Dordogne. 
In the grotto of Alarsoulas, Haute-Garonnc, the Azilian motifs 
are clearly superposed upon the Magdalenian polychromes. This 
pure!}’ schematic phase, which abrupt!}' follows the figure art 
of middle Alagdalenian times, first made itself felt in the late 
Magdalenian. There was a sudden loss of realism which does 
not indicate affiliation but rather the infiltration of strange ele- 
ments from the south ; the precursors of the destructive invasion 
of the .\zilian-Tardenoisian tribes who were driven from their 
Alediterranean homes b\' the westward advance of the conquer- 
ing Neolithic races. We imagine'' that in southern Spain the”, 
dwelt in Upper Pakeolithic times a population differing from the 
Alagdalenians of France and of the Cantabrian Mountains in 
their lower artistic tastes. It would therefore appear that the 
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schematic art had its home toward the south of the peninsula 
of Spain about the time of the invasion of the Azilian culture in 
France. 

Northern Origin of the Baltic (Tex^tonic?) Races 

F"or the lirst time the retreat of the Scandinavian ice-liclds 
and the less severe climate permitted a northern migration route 
along the shores of the Baltic. This is the first known migra- 
tion of any tribes along this route^ which throughout all glacial 
times had been blocked by the vicinity of the Scandinavian and 
Baltic ice-lields, but which was now opened by the approach of 
the more genial climate which succeeded the long Postglacial 
Stage. Wliether this Baltic invasion was the advance wave of 
a northern long-headed Teutonic race is wholly a matter of 
conjecture. 

Other peoples/^ observes Breuil/^ known at present only 
from their industries, were advancing toward the close of the 
Upper Palaeolithic along the northern and southern shores of the 
Baltic and persisted for an appreciable time behxre the arrival of 
the tribes introducing the early Neolithic Cam})ignian culture 
which accumulated in the kitchen-middens along the same shores. 
Like the southern races of Azilian-Tardenoisian times, these 
northerly tribes were truly Pre-Neolithic, ignorant both of agri- 
culture and of pottery; they brought with them no domesti- 
cated animals excepting the dog, which is known at iMugem, 
at Tourasse, and at Oban, in northwestern Scotland, In the use 
of bone haq^oons of elegant form and in the taste displayed in 
line decorations engraved upon bone, these tribes suggest the 
culture of the Magdalenians, but a close examination shows that 
it could not have been derived from the Alagdalenian tvpe. 
The community of style with the painted and engraved figures 
found in western Siberia and in the central L"ral region and 
north of the Altai Mountains denx)tes rather an Asiatic and 
Siberian origin. 

Ihe decorative designs of these Baltic peoples were very 
ditferent from those of the Cro-Magnons in IMagdalenian times, 
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and are not schematic ; the conception of the animal figures, al- 
though naturalistic, is as crude as that of the early Aurignacian 
figures, and is far inferior to that of the Alagdalenian stage/’ “It 
is probable,” continues Breuil, ^^that in these northerly regions 
the closing cultures of the Upper Palaeolithic developed along 



Fk;, 2 (^ 1 . Implements and deeorations showing the con\entional and < ru<le animal 
designs of the art of the Baltic, from Magleniose, Denmark. After Reinetke and 
Obermaier. The implements include bone harpoons, hsh- hooks, horn i hisels, awls, 
spear points, and smoothers. About one-fifth actual size. 


more or less parallel lines with those observed in the south in 
giving rise to ethnographic elements which travelled along the 
littoral regions of the northern seas.” 

This race and culture is described by Obermaier-" as follows: 

When primitive man took possession of Denmark the sea- 
coast was so remote that he could also reach southern Scandi- 
navia. The station of Maglemose in the ‘ Oreat Moor,' discov- 
ered and described by F. L. Sarauw, of Copenhagen, in 1900, is 
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near the harbor of Mullerup on the western coast of Zealand 
and not far from the shore of an ancient freshwater lake forma- 
tion. These people were lake-dwellers, living perhaps on rafts 
but not on dwellings supported by piles. From these rafts it is 
supposed the implements dropped into the lake. The 88 1 flint 
implements found here include scrapers, borers, clea\'ers, and 
kni\'cs, as well as microlithic flints. They show no trace of the 
Neolithic art of polishing, merely suggesting certain chipped 
styles observed in the ^kjoddenmbddings.’ (See Figs. 263, 264, 
and 265.) The influence of the Palaeolithic is much stronger, 
especially in the case of the microlithic Tardenoisian types. In 
the industrial culture of Maglemose, however, far more impor- 
tant than stone are implements of horn and bone. These the 
Maglemose folk obtained from the wild ox, moose, stag, and roe- 
deer, fashioning them into tools of various types, some of which 
are shown in Fig. 261. Many of these tools are ornamented 
with conventional designs or very crude animal outlines on one 
or both surfaces. 

The forests of this time consisted of the characteristic north- 
ern flora including numerous evergreens, the birch, aspen, hazel, 
and elm, but without any trace of the oak. There is absolutely 
no trace of pottery in the Maglemose deposits. Of great inter- 
est is the fact that skeletal remains of the domestic dog are found 
here. 

The Alaglemose culture of the Baltic region is regarded as 
contemporary with the Azilian and Tardenoisian in the south. 
It contains txpes, not of flint but of bone, which are prophetic of 
the Neolithic. Traces of this culture have been found through- 
out northern Germany, in Denmark, and in southern Sweden, 
as well as to the east and in the Baltic provinces. Although no 
human remains have as yet been discovered, it is highlv prob- 
able that these people belonged to the northern Teutonic races. 
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Conclusion as to the Relationships of the Palaeolithic 

Rvces 

Thus in southern, central, and northern Europe the close of 
Upper Palaeolithic times is marked by the invasion of new I]ura- 
siatic races, all in a Pre-Neolithic stage of industry and art. It 
is not improbable that these races were advance waves from the 
same geographic regions as the Neolithic tribes which followed 
them. 

From the earliest Palaeolithic to Neolithic times it docs not 
appear that western Europe was ever a centre of human evolu- 
tion in the sense that it gave rise to a single new species of man. 
The main racial evolution and the earlier and later branches of 
the human family were established in the east and successively 
found their way westward ; nor is there at present any ground 
for believing that any very prolonged evolution or transforma- 
tion of human Upes occurred in western Europe. 

We should regard as wholly unproved the notion that either 
of these Palaeolithic races of western Europe gave rise to others 
which succeeded them in geologic time ; the only sequence of 
this sort to which some degree of probability may be attached is 
that the Heidelberg race was ancestral to the Neanderthal race. 

In most instances, such races as the Piltdown, the Cr6-]Magnon, 
the Briinn, the P'urfooz-Grenelle, and the Mediterranean arrived 
fully formed, with all their mental and physical attributes and 
tendencies very distinct!}^ developed. There is some exndence, 
but not of a very conclusive kind, that the modification of cer- 
tain of these races in western Europe was partly in the nature of 
a decline ; this was apparently the case both with the Neander- 
thals and with the Cro-Magnons. 

We ma}' therefore imagine that the family tree or lines of 
descent of the races of the Old Stone Age consisted of a number 
of entirely separate branches, which had been completely formed 
in the great Eurasiatic continent, a land mass infinitely larger 
and more capable of producing a variety of races than the dimin- 
utive peninsular area of western Europe. 
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A review of these races in descending order, in respect to 
stature, the cephalic index, and brain capacity, is presented in 
the following table : 
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The migration routes of invasion of the successive Lower 
Paleolithic races — the Piltdown, the Heidelberg, and the Nean- 
derthal — are entirely unknown ; we can only infer from the wide 
distribution of the Chellean and Acheulean cultures to the south, , 

along the northern African coast, as well as to the east, that 
these races may have had a southerly or circum-^Iediterranean 
origin. This does not mean that either of these Lower Palaeolithic I 

races were of negroid or Ethiopian affinity, because the Neander- 
thals show absolutely no negroid characters. In fact, through- 
out all Palaeolithic time the solitary instance of the two Grimaldi 
skeletons furnishes the sole anatomical evidence we possess of 
the entrance of a negroid people into Europe, which contrasts 
widely with the overwhelming evidence of the dominance in 
western Europe first of the non-negroid Neanderthals, and then 
of the Cro-Magnons who probably belonged to the Caucasian 
stock. ^ 

The e\’idence as to the sources and migrations of the Copper 
Palaeolithic races is also indirect. The theory of the Cro-Magnons 
entering Europe by the southerly or ^lediterranean route we 
have seen to rest upon pureh' cultural or industrial grounds, 
namel}', the spread of the Aurignacian industry around the . 

Mediterranean shores. On the other hand, the succeeding cul- 
ture, the Solutrean, and the succeeding race to enter Europe, the 
Briinn, both appear to be of central or of direct easterly origin. 

It is only toward the close of the Upper Palaeolithic that an- 
other southerl}' or Mediterranean invasion occurs, bringing in 
the microlithic Tardenoisian culture, which, although anatomical ^ 

e\'idence is wanting, would appear to be an advance wave of the 
great invasion of the true 'Mediterranean' race. During the — 
Upper Palaeolithic Epoch another invasion apparently occurs j 

from the east along the central migration route, namely, that of 
the broad-headed Furfooz-Greiielle races. 

Thus in sur\'e\'ing the whole i)eriod of the Old Stone Age 
we ih‘ ] Hiat there i> some evidence for the theory of an alterna- 
tion - Therly, of easterly, and finally of northeasterly inva- 
sions s bringing in new industries and ideas. 



TK\NSITIOX TO THE NEOLITHIC 


493 


Transition to the Neolithic. The Campignun. 

The Robenhausl\n 

Apart from the special and somewhat debated question of 
the place of the Campignian culture in the prehistory of Europe 
we may close our survey of the Upper Palaeolithic by pointing 
out some of its contrasts with the Neolithic. 

The arrival of the Neolithic cultures and industries In 
western Europe marks one of the most profound changes in all 



Fig. 263. Stages in the manufacture of the Neolithic stone ax, or haihc. After de Mor- 
tillet. 5U- Uarhr of dint, roughly daked into shape, from Olendon. Calvados. 535. 
II ache of dint from Oise, ready for polishing. It ha^ been finely chipped to a shape 
of perfect symmetr>\ with especial care to smooth out and reduce the large facets made 
by the preliminarx' daking, 53O. Hadie of dint after the drst poli^shing. from Abbeville, 
on the Somme The cutting edge ha^ been c<jmf>letely pidished, but along the bides 
the facets made by daking are [dainly visible. 537. Haihc of dint completely polished, 
from Le Vesinet, Seine-et-Oise. In thib last btage one scarcely noticeb the faint traces 
of facetb which show that this hachc has pasbed through all the preceding stages. 
Two-ninths actual size. 

prehistory and introduces us to a new period which must be 
treated in an entirely different historic spirit. This new era 
began between 7,000 to 10,000 years ago, or with the close of 
the Daun stage, the last geologic feature of Postglacial times. 

There are two theories regarding the close of Upper Palceo- 
lithic and the beginning of Neolithic times. The older theor\, 
which still has some adherents, is that the Upper Pakeolithic 
races and industries suddenly gave way before the anival of 
new and superior races bringing in the Neolithic cu’ ure. The 
newer theory is that there are evidences of gradua’ vransfusions 
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Fig. 264. Stone hatchet, or tranchet, 
from the type station of Campigny, 
after Salmon, (i’Ault du Mesnil, and 
Cai>itan Onedialf actual size. 


from the Upper Palaeolithic into the Neolithic cultures and that 
these are found in some of the oldest Neolithic sites. 

In 1898 there appeared an ar- 
ticle^^ by Philippe Salmon, d’Ault 
du Mesnil, and Capitan, entitled, 
‘‘Le Campignien,^’ defending the 
theory of an early and transitional 
Neolithic stage, the CampignianP 
The t}pe station of this early cul- 
ture was pointed out by Salmon in 
1886; it lies a little more than a 
mile northwest of the village of 
Blangy, on the River Bresle, on a site well 
placed for natural defense. The remains of the 
hut-dwellings of this camp and of various indus- 
trial objects appear to indicate that this station 
belongs to the earliest phase of the Neolithic 
Period. These Campignians owe little to the 
culture or industry of the races which previously 
occupied this region of western Europe ; they 
are entire strangers, purely Neolithic in t}’pe. 

MTiile this is the age of polished, as dis- 
tinguished from chipped, stone, the axe {hacJie) 
of polished stone is still very rare in the Cam- 
pignian. There prevail flaked flint t\pes com- 
mon to all the previous stages of the Stone Age, 
such as the kni\'es icoiitcaux), planers igraitoirs), 
and spear or dart heads [pointcs de sagaie)^ but 
we notice the appearance of two entirely new 
flint implements : first, the triangular knife or 
stone hatchet {tranchet), of the t\pe (Fig. 264) 
common in the Danish kitchen-middens ; this 
knife has a broad, sharp cutting edge flaked on 
one side; second (Fig, 265), there is a sort of 
elongated axe or pick (pic) with chipped sides and an end more 
or less conical in shape. These people also made use of large 



Fig. 265. St(jne 
pick, or pic, from 
the type station of 
Campigny, after 
Salmon, d’Ault du 
Afesnil, and Capi- 
tan. About one- 
half actual size. 
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flakes of flint. If we regard the Campignian as a prolonged 
industrial stage in northern Europe, it certainly jweccdes the 
appearance of abundant axe heads of polished flint. In France 
it seems to appear occasionally as a local phase of the 
Neolithic. 



Fig. 266. Restoration of tht* Xeolithic man of Spiennes. BeRnum, modelled 
by MdSLre under the direct icm of A, Rutot, 


The prevailing opinion at present is that the Campignian 
distinctly precedes the typical Xeolithic of the Swiss lake- 
dwellings, a stage known as the Rohcnhaiisicin. Thus the Xeo- 
lithic culture becomes fully established in the period of the 
Swiss Lake Dwellings, remains of which are found at Moossee- 
dorf, Wauwyl, Concise on Lake Xeufchatel, and Robenhausen 
on Lake Pfaeffikon. The latter is the Kolu’iihausian t\pe 
station. 
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Distixctive Features of the Neolithic Epoch 

The first of these is the presence of implements of polished 
stone which find their way gradually into western Europe. 
The neoliths at first are greatly outnumbered by chipped and 
flaked implements, and some of the latter show a survival of 
the familiar types of the Old Stone Age, while others belong to 
entirely distinct t\pes which had an independent development 
in the far East. 

The chief economic change is seen in the rudimentary knowl- 
edge of agriculture and in the use of a variety of plants and seeds, 
accompanied by the gradual appearance of implements for the 
preparation of the soil and for harvesting the crops. This new 
source of food supply leads to the establishment of permanent 
stations and camps and more or less to the abandonment of 
nomadic modes of life. Near the ancient camp sites and villages, 
therefore, are found implements for the preparation of skins and 
hides, because the chase was still maintained for purposes of 
clothing as well as for food. 

Still more distinctive of the Neolithic is the introduction of 
pottery, which is at first used in the preparation of food. In 
the hearths or kitchen-middens and in the refuse heaps of the 
camps we no longer find e\idence of the splitting of the jaws of 
mammals and of the long and short bones of the limbs, or even 
of the larger foot bones, in search of marrow, which is such a 
universal feature of the Epper Palaeolithic deposits. 

The artistic impulse of the north is verc’ crude and natural- 
istic. In the Spanish peninsula, accompanying and following the 
schematic period described in the early part of this chapter, there 
was a long stage of deculopment in which men were painting on 
rocks, mostl}' in the form of silhouettes, naturalistic figures of 
animals and of people,-^ 

The presence of the moose in these drawings concurs with 
that of the two bison represented in the ca\urn of Cogul and 
would tend to indicate that these paintings belong to Upper 
Pakeolithic times, and it is now considered that they are 
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of late Palaeolithic age. The character of these animal designs 
is totally different from that of the Magdalenian period in the 
north and is analogous rather to that of the Bushmen of vSouth 
Africa. The authors of these frescos represent not only the 
ibex, stag, and wild cattle but also the horse, moose, fallow deer, 
wolf, and occasionally the birds. There are many features in 
this art which show its absolute independence of origin from 



Fro. 267. Fresco from the rock shelter of Alpera, Albacetc, Spain, painted in dark red 
and representing a .‘^ta^ hunt, the hunters hein^x armed with bow^ and arrow‘s. Attrib- 
uted to southern races arriving in late Paheolithic times. After Breuil and Obermaier* 

that of the Alagdalenian of the north, among them the fre- 
quent presence of composition and the almost invariable pres- 
ence of human figures. 

The frescos in the Spanish cac'erns of Alpera and of Cogul 
recall those of southern France but are almost always grouped 
in series of the chase, of encampment, and perhaps of war. This 
frequency of human figures, the representations of the bow and 
arrow, and the presence of a small animal which may be recog- 
nized as the domesticated dog are indications of an entirely dis- 
tinct race coming from the south and bringing in a new spirit 
in art which has no relation whatever to that of the Magdalenian. 
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Neolithic ]\lAinL\LiAN Life 

Even in the oldest Neolithic deposits no trace of the horse 
as an object of food appears. The domestication of this animal 
was introduced from the east, and thus it ceased to be an object 
of the chase. The newh' arriving tribes were undoubted!}' at- 
tracted b}' the abundance of horses, both of the forest and Celtic 
t\pes, which had survived from Tapper Palaeolithic times. A 
very distinctive feature of the modern horses, however, should 
be mentioned, that is, the presence of a forelock covering the 
face, no trace of which is indicated in any of the Tapper Palaeo- 
lithic carvings or engravings. 

The wild animal life of western Europe at this time is a direct 
sur^'ival of the great Eurasiatic forest and meadow fauna which 
we have traced from the earliest Palaeolithic times. It includes 
the bison, the long-horned urus, the stag, the roe-deer, the 
moose, the wild boar, the forest horse, the Celtic horse, the 
beaver, the hare, and the squirrel. The fallow deer {Cckvhs diDUo.) 
also appears more abundantly. Among the carnivora are the 
brown bear, the badger, the marten, the otter, the wolf, the 
fox, the wildcat, and the wolverene. The lion has disappeared 
entirely from western Europe. The reindeer sur\'ives only in 
the north. 

As observed abo^'e, two of these wild animals were early 
chosen by the invaders for domestication, namely, the plateau 
or Celtic horse and the forest hor^e. The former t\’})e is found 
in the Neolithic def^osils of Essex, England. The wild urus ( Bos 
prum^^cniiis^ was hunted but was not domesticated. 

Two new ^'arieties of domestic cattle appear, neither of which 
has been previously observed in western Europe. The first of 
these is the ‘Celtic shorthorn' \Bos longijrons), the probable 
ancestor of the small breeds ol British short-h(jrned and horn- 
less cattle. I he M*('ond the ‘longhoriT i Bos taunis), which 
shows some points ol re>emblance to the ‘urus’ [Bos primigenius) 
but is not directly related to it. Direct wild ancestors of this 
latter animal are said to occur in the Pleistocene of Italy. A 


XEOLTTTTK' FAUNA 


409 


new type of pig also appears, the so-called turf pig iSus scrofa 
paliislris). 

The Neolithic invaders, or men ol the New Stone Age, thus 
brought with them, or domesticated from among the animals 
which they found in the forests of western Europe, a great c'ariety 
of the same t}pes of animals as those domesticated to-day, 
namely, cattle, sheep, goats, pigs, horses, and dogs. 



Fk;. 2f.S. Miip showinir the fUstribulion of the three prindpal t raniU types 

of man inhahitin- western Furopo at the present time Prepared atter Riple> V niaps 
in his Rart's' of Europe. Aho the restric ted urea nei^^hbonn.u^ the \ ezere valley whe^e 
the .upposed\iesrendants of the disharmcmie type (.f the Ou-.Maymons are still to be 
hnmd. Other small Cro-Maanon .olonie- arc not repre-ented. I he heavy-fa«.e<l lines 
niow thi>>e di^trii ts ^\here the rai e indicated is mo'll numerous and foun<l in the j^reatest 
perfcetUai of type. 

The Prehistoric axd Historic Races of Iaurope 

Before the close of Xeolithic times all the dirert ancestors 
of the modern races of Europe had not only established th.->m- 
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selves, but had begun to separate into those larger and smaller 
colonies which now mark out the great anthropological divisions 
of western Europe. It is therefore interesting to glance at the 
cranial distinctions of the men who successively entered western 
Europe in U])per PaUeoIithic and Neolithic times. The upper 
part of the table corresponds with that of Ripley.-*' 
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MODERNC XE:OLITHrC, ANT) UPPER PALTOLITHIC EUROPEAX RACES 
OF THE EXISTIXG SPECIES OF NIAX {HOMO SAPIEXS) 


It would appear that five out of these six great racial types 
had entered Europe before the close of L'pper Palaeolithic times, 
namely, I to in the above table. 

How about the sixth t\pe ; the narrow-headed, light-haired 
people of the north, the modern Teutonic tvpe? This question 
cannot be answered at present. We have, however, high au- 
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thority for the invasion of a new northern race, which may 
have been of the Teutonic type, as occurring before the close 
of Palaeolithic times. These were the people described above, 
migrating along the shores of the Baltic with a new northern 
INIaglemose culture and crude naturalistic art. 

Conclusions as to the Old Stone Age 

The above outline of the beginnings of the Neolithic Age 
shows that the Palaeolithic represents a complete cycle of human 
development ; we have traced its rise, its perfection, its decline. 
During this dawning period of the long prehistory of Europe 
the dominant features are the very great antiquity of the spirit 
of man and the fundamental similarity between the great steps 
of prehistory and of history. 

The rise of the spirit of man through the Old Stone Age can- 
not be traced continuously in a single race because the races 
were changing ; as at the present time, one race replaced another, 
or two races dwelt side by side. The sudden appearance in Eu- 
rope at least 25,000 years ago of a human race with a high 
order of brain power and ability was not a leap forward but 
the effect of a long process of evolution elsewhere. When the 
prehistoric archaeology of eastern Europe and of Asia has been 
investigated we may obtain some light on this antecedent de- 
velopment. 

During this age the rudiments of all the modern economic 
powers of man were developed : the guidance of the hand by the 
mind, manifested in his creative industry ; his inventive faculty ; 
the currency or spread of his inventions ; the adaptation of 
means to ends in utensils, in weapons, and in clothing. The 
same is true of the aesthetic powers, of close observation, of the 
sense of form, of proportion, of symmetry, the appreciation of 
beauty of animal form and the beauty of line, color, and form 
in modelling and sculpture. Finally, the schematic representa- 
tion and notation of ideas so far as we can perceive was alpha- 
betic rather than pictographic. Of the musical sense we have 
at present no evidence. The religious sense, the appreciation of 
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some power or powers behind the great phenomena of nature, 
is evidenced in the reverence for the dead, in burials apparently 
related to notions of a future existence of the dead, and espe- 
cially in the mysteries of the art of the caverns. 

All these steps indicate the possession of certain generic facul- 
ties of mind similar to our own. That this mind of the Upper 
Pakeolithic races was o^ a kind capable of a high degree of edu- 
cation we entertain no doubt whatever because of the very ad- 
vanced order of brain which is developed in the higher members 
of these ancient races ; in fact, it may be fairly assumed from 
experiences in the education of existing races of much lower 
brain capacity, such as the Eskimo or Fuegian. The emer- 
gence of such a mind from the mode of life of the Old Stone Age 
is one of the greatest mysteries of psychology and of history. 

The rise and fall of cultures and of industries, which is at 
this very day the outstanding feature of the history of western 
Europe, was fully t\y>ified in the very ancient contests with 
stone weapons which were waged along the borders of the Somme, 
the Alame, the Seine, and the Danube. No doubt, each inva- 
sion, each conquest, each substitution of an industrx' or a cul- 
ture had within it the impelling contest of the spirit and will of 
man, the intelligence directing various industrial and warlike 
implements, the superiority either of force or of mind. 


(1) Cartailhac, iqovi, pp 

(2) DecheieUc, loo-S.r, vul. I, pp, 

; 14-^20. 

(3* . p S-o. 

(4) Op. riL, pp. 5o;-:;io. 

(5) Breuil, roi 2.6, pp 2-6. 

(6) Ihiii . 1012.7. pp. 2^2, 25s. 

( 7'< I hid . 1 01 2 6. p. 20 

(85 Koken. I0T2 I. pp. 1-2, 17s. 176- 
178, t8o, iSr, 201. 

(g) Schmidt. 10 12 i, p. 40. 

(10) Brcuil, 1012.7, p. 225. 

(ID Op. (ii , p 2 pp 
(r2j Schmi<lt, i<)i 2.1. p. 41, 


(13) Schliz, 1012.1, pp. 242-244. 

{ 14J Op, ( it , p. 252. 

( 15) Bouie, lor^pi, P- 210. 

(it) Dupont, 1871.1. 

(17) Fischer. 1014.1, p. 356. 

( 18) Breuil, 1012 5. 

(19) Ibid., 1012 7, pp, 235, 236. 

(20) Obermaier, loi 2.1, pp. 467-469. 
(213 Salmon, iSuS.i. 

(22) Munro, IQ!2.I,pp. 275-277, 

(23) Deiholette, ioo<8 r. vol. I, p. 326. 

(24) Breuil, iui2.>, [>. 560. 

(25) Ri[)Iey, iStjg. f , p. I 2 1. 




APPENDIX 


NOTE I 

LUCRETIUS AND BOSSUET ON THE E*VRLY EVOLUTION OF MAN 

Lucretius s conception* of the gradual development of human culture 
undoubtedly came from Greek sources beginning with Empedocles. His 
indebtedness is beautifully expressed in the opening lines of Book III of 
his Dc Reruni X at nr a : 

0 Glory of the Greeks ! who first didst chase 
The mind’s dread darkness with celestial day, 

The worth illustrating of human life — ■ 

Thee, glad, I follow — with firm foot resolved 
To tread the path imprinted by thy steps; 

Not urged by competition, but, alone. 

Studious thy toils to copy; for, in powers, 

How can the swallow with the swan contend? 

Or the young kid, all tremulous of limb. 

Strive with the strength, the fleetness of the horse; 

Thou, sire of science 1 with paternal truths 
Thy sons enrichest: from thy peerless page, 

Illustrious chief I as from the flowery field 
Th’ industrious bee culls honey, we alike 
Cull many a golden precept — golden each — 

And each most worthy everlasting life. 

For as the doctrines of thy godlike mind 
Prove into birth how nature first uprose, 

All terrors vanish; the blue walls of heaven 
Fly instant — and the boundless void throughout 
Teems with created things.'’ 

The same conception! of the early periods in the development of human- 
ity is found in the Histoire universelle of Bossuet, in a curious passage un- 
doubtedly suggested by Lucretius: 

^‘Tout commence: il n'y a point d'histoire ancienne ou il ne paraisse, 
non seulement dans ces premiers temps, mais encore longtemps apres, des 
vestiges manifestes de la nouveaute du monde. On voit les lois s’etablir, 

UurretiiH, On the ofThim^s', metriuil vcr-itiii h\ J M ( B<»hn’s Classical 

Library. London, iSgo. 

t Bo>suct. l^cni^nc, Di^rours Mir 1 ' Uisti>ir>' nnivf Hr stir^t [jublidied in 

pp. o. to. Lalition ('onformc a > cllc de 1700, et derniere edition re\nie par Tau- 

teur. Paris, Librairie de Liriuin Didot ITeo'-. 1845. 

fi()3 
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Ics mocurs se polir, et les empires se former: le genre humain sort peu a 
peu de rignorance; Texperience I’instruit, et les arts sont inventes ou per- 
fectionnes. A mesure que les hommes se multipiient, la terre se peuple 
de proche en proche: on passe les montagnes et les precipices; on traverse 
les fieuves et enhn les mers, et on etablit de nouvelles habitations. La terre, 
qui n'etait au commencement qu’une foret immense, prend une autre forme; 
les bois abattus font place aux champs, aux paturages, aux hameaux, aux 
bourgades, et enhn aux villes. On s’instruit a prendre certains animaux, 
a apprivoiser les autres, et a les accoutumer au service. On eut d'abord 
a combattre les betes farouches: les premiers heros se signalerent dans ces 
guerres; elles brent inventer les armes, que les hommes tournerent apres 
centre leurs semblables. Nemrod, le premier guerrier et le premier con- 
querant, est appele dans Tecriture un fort chasseur. Avec les animaux, 
Thomme sut encore adoucir les fruits et les plantes; il plia jusqu’aux metaux 
a son usage, et peu a peu il y bt servir toute la nature.” 

NOTE II 

HORACE ON THE EARLY EVOLUTION OF MAN 

Horace* also adopted the Greek conception of the natural evolution 
of human culture: 


‘‘ Vour men of words, who rate all crimes alike, 

Collapse and founder, when on fact they strike: 

Sense, custom, all, cry out against the thing, 

And high expedience, right's perennial spring. 

When men brst crept from out earth's womb, like worms. 
Dumb speechless creatures, with scarce human forms. 

With nails or doublecl bsts they used to bght 
For acorns or for sleeping-holes at night; 

Clubs followed next; at last to arms they came, 

Which growing practice taught them how to frame, 

Till words and names were found, wherewith to mould 
The sounds they uttered, and their thoughts unfold; 
Thenceforth they left off fighting, and began 
To build them cities, guarding man from man, 

And set up laws as barriers against strife 
That threatened person, property, or wife. 

Twas fear of wrong gave birth to right, youdl find, 

If you but search the records of mankind. 

Nature know's good and evil, joy and grief, 

But just and unjust are beyond her brief: 

Nor can philosophy, though finely spun, 

By stress of logic prove the two things one, 
d'o strip your neighbor's garden of a fiow'er 
And rob a shrine at midnight’s solemn hour.” 

*Th€ Siiiircs, Epistlis and .Irv Poetita of Horace, the Latin Text with Conington s 
Translation, pp. 29, 31. George Bell & Sons, London, 1904. 
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NOTE III 

^SCHYLUS ON THE EARLY EVOLUTION OF MAN 

.Eschylus, in Prometheus Bound presents one of the earliest known as 
well as one of the noblest conceptions of the natural development of the 
human faculties: 


‘^And let me tell you — not as taunting men, 

But teaching you the intention of my gifts, 

How, first beholding, they beheld in vain, 

And hearing, heard not, but, like shapes in dreams, 
Mixed all things wildly down the tedious time, 

Nor knew to build a house against the sun 
With wicketed sides, nor any woodwork knew. 

But lived, like silly ants, beneath the ground 
In hollow caves unsunned. There came to them 
No steadfast sign of winter, nor of spring 
Flower-perfumed, nor of summer full of fruit. 

But blindly and lawlessly they did all things, 

Until I taught them how the stars do rise 
And set in mystery, and devised for them 
Number, the inducer of philosophies, 

The synthesis of Letters, and, beside, 

The artificer of all things. Memory 
That sweet Muse-mother,” 


NOTE IV 


^UROCHS,’ OR ‘AUEROCHS,’ AND ^ WISENT ’ 


Kobeltf discusses the habits of the wild cattle and of the bison as fol- 
lows : 

“One is inclined to consider the ancient wild cattle of Europe, the 
Urochs, or Auen)chs, as the inhabitants of boggy forests. The Auerochs 
survived to the seventeenth century in the forests of Poland and then be- 
came extinct. It is described as of a black color with a light stripe along 
the back. 

“The bison, or Wisent, is generally regarded as the inhabitant of the 
open steppe, or at least of dryer, opener woods; it differs so little from the 
American bison that both can be considered only as races of one species, 
the Bison prisons of Pleistocene times, which spread over the tem])erate zone 
of both hemispheres. The American bison has always avoided the woods 
and roamed the prairies in countless herds. But ail reliable histc^ric records 
describe the Wisent as a forest animal, and its few remaining survivors are 


* Uschylus, Promdheus Bound Kli/abcth Barrett Br(iwninK. Podical Works of 
Elizabeth Barrett Brou'ning, pp. 14S. 140. Oxford edition, igoo. Henry Frowde, London, 
Edinburgh, Glasgow, New York, and 'Eoronto. u • t • • 

t Kobeit, W., Die Verbreitung der Tien.'elt. pp 403-7. L. H. lauchnitz, Leipsie, 1902 . 
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entirely limited to the forests. Apparently it was never so widely and gen- 
erally distrihutefl as the Auerochs and reached western lAirope lat('r, for 
it n<u found in the north, and never in conjunction with the mammoth 
an<l rhinocero''. Retiiains of the Idson ha\*e also been found in Asia iMinor. 
In Lithuania tlie bison lives to.ttether in herds, resenting the a})proach of 
all strangers. In the Caucasus it lives wild in certain high valleys and here 
it is a true mountain animal, its fa\orite haunts being the forests of beech, 
hornbeam, and evergreens from 4,000 to 8, 000 feet aboc'e sea-level. Only 
in winter does it descend to lower levels. It is uncertain whether the 
Wisent does not also occur in Siberia. Kohn and Andree assert positively 
that it is found in large numbers in the wooded mountains of Sajan, in 
Siberia (1895)." 

Acc(jrding to Kobelt. much confusion in the nomenclature of these 
animals has resulted from the fact that, after the extinction of the 
‘Urochs.’ or ‘Auerochs,' in the seventeenth century, the term CAuerochs’ 
was frequently used by writers as synonymous with ^ Wisent,’ or bison, an 
entirely different animal. 


NOTE V 

THE CRO-MAGXOXS OF THE C AX ARY ISIAXDS* 

In the museums of the Grand Canary, Teneriffe, and Palma a con- 
sidera)>le number of prehistoric ve^^e]s are preserved. Anthropologists are 
agreed that the nati\'es of the archipelago at the time of its conquest, in 
the fifteenth century, were a compo>ite people made up of at least three 
stocks: a Cro-Magnon type, a Hamitic or Berber type, and a brachvee- 
phalic t\ pe. These natives were in a Neolithic stage of civilization. Their 
arms were >lings, clubs, and spears. Most of the people went naked, ex- 
ce[)t for a girdle round the loins, and there was no intercommunication be- 
tween the islands. Their stone implements were of obsidian or of basalt. 
Only four polished axes are known from the Grand Canary and one from 
Gomera. The axes are of chiorcanelanite, and of a type contemporary 
with megalithic structures in France. The first colonists probably brought 
the knowledge of making pottery with them, but each island developed an 
individuality of its own. Even the painted ware of the Grand Canary 
ap[)ears to be of local origin and not due to external influence. Although 
undoubted Lylnan inscripti(ms in the Grand Canary and lava querns of 
Iron Age type ])ro\'e that the archipelago was visited before its conquest 
by the Spaniards without affecting the general civilization of its inhabitants.” 

* Abt'U rom})y, Hon. John, 7 'Jir Pnh’storU' Puitrry of thr Canary Islands' and Its 
Makfrs, Royal Anthropological Institute, Xovember 17, 1914. Maiuny December 
1914. p. 383. 
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GUAXCHE CHARACTERISTICS RESEMBLING CRO-MAGNON* 

The following excerpts are quoted from the account given by the dis- 
tinguished anthropologist, Dr. Rene \'erneau, of his observations during 
a five years’ residence in the Canary Islands. 

Page 22. 

‘‘Without doubt the race that has played the most important role in 
the Canaries is the Guanche. They were settled in all the islands, and in 
Teneriffe thev preserved their distinctive characteristics and customs 
until the conquest by Spain in the fifteenth centur\x 

‘‘The Guanches, who at that time were described as giants, were of 
great stature. The minimum measure of the men was 1.70 m. <5 ft. 7 in.). 

‘T myself met a number of men in the various islands who meu'^ured 
over 1.80 m. ("5 ft. ii in.). Some attained a height of 2 m. (h ft. 0 ] in.). 
At Forta venture the average height of the men was 1.84 m. (b ft. T, in.), 
perhaps the greatest known in any people. 

“ It is a curious fact that the women who gave birth to such men were 
comparativelv small — I observed a difference of about 20 cm, (8 in.) in 
the heights of the two sexes. 

‘‘Their skin was light colored—if we may believe the poet Mana — 
and sometimes even absolutely white. Dacil, the daughter of the la^t 
Guanche chief of Teneriffe, the valiant Bencomo, who struggled so heroi- 
callv for the independence of his country, had a ver}^ white comj>lexion and 
her face was quite freckled. The hair of the true Guanche should be blond 
or light chestnut, and the eyes blue. 

“The most striking characteristic of the Guanche race was the shape 
of the head and the features of the face. The long skull gave shape to a 
beautiful forehead, well developed in every way. Behind, above the 
occipital, one notices a large plane contrasting strongly with the marked 
prominence of the occipital itself. In addition, the parietal eminences, 
placed verv high and very distinct from each other, combined to give the 
head a (>€nta^onaI form." 

Page 20. 

“The Guanche chiefs were much respected. At Teneriffe the corona- 
tion of the chief took place in an enclosure surrounded with stone> itlie 
Togaror), in the presence of nobles and people. One of his nearest kins- 
men brought him the insignia of power. According to \ iera y Clavijo, 
this was the humerus of one of his ancestors, carefully preserved in a case 
of leather, according to \'Jana. it w, s the skull of one of his predet'cssors. 

“The chief (Menct'g) pUued the relic on hi^ head, prunouiu iug the 
sacramental formula: ‘F ^wear upon the l^one of him who has borne this 
royal crown, that I will imitate his acts aiul vork for the happiness of my 

* \ erneau, I)r R . Cinii aiuiits th' stjniir iiux ncs 0 )uvrage couroane par 

TAcademie des sciences, 1S91,; 
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subjects." Each noble, in turn, then received the bone from the hands of 
the chief, placed it upon his shoulder and swore fidelity to his sovereign. . . . 
These chiefs led a very simple life: their food was like that of the people, 
their apparel but little more elaborate, and their dwellings — like those of 
their subjects — consisted of caves, only theirs were a little larger than those 
of the common people. They did not disdain to inspect their flocks or 
their harvests in person, and were, indeed, no richer than the average 
mortal.*' 


Page 31. 

“Above all, the ancient Canarians sought to develop strength and 
agility in their children. From an early age the boys devoted themselves 
to games of skill in order to fit them to become redoubtable warriors. The 
men delighted in all bodily exercises and, above ail, in wrestling. At 
Gran Canaria (Grande Canarie) they often held veritable tourneys, which 
were attended by an immense number of people. These could not take 
place without the consent of the nobles and of the high priest. 

Permission obtained, the combatants presented themselves at the 
place of meeting. This was a circular or rectangular enclosure, surrounded 
by a very low wall, allowing free view of the details of the combat. Each 
warrior took his place upon a stone of about 40 cm. diameter (15^ in.). 
His offensive weapons consisted of three stones, a club, and several knives 
of obsidian: his defensive weapon was a simple lance. The skill of de- 
fense consisted in evading the stones by movements of the body, or parry- 
ing the blows with the lance, without moving from the stone on which 
stand had been taken. These combats often resulted fatally for one of 
the combatants." 

Page 34- 

'’The Guanche understood the use of the sword, and although it was 
of wood fpineb it could cut, they say, as if it were of steel. 

“To parry blows, they used a lance, as mentioned above, but they 
also had shields made of a round of the dragon-tree (Draccena draco). 

“The Guanches were essentially shepherds. While their flocks pas- 
tured they played the flute, singing songs of love or of the prowess of 
their ancestors. Those songs which have come down to us show them 
to have been by no means devoid of poetic inspiration. 

“When the care of their stock permitted, they employed their leisure 
in fishing. For this they employed various means — sometimes nets, 
sometimes fish-hooks, sometimes a simple stick." 


Page 47. 

'‘The Guanches were above all troglodytes — that is to say, they lived 
in caves. There is no lack of large, well-sheltered caves in the Canary 
Islands. "T"he slopes of the mountains and the walls of their ravines are 
honeycombed with them. The islanders may have their choice. 
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^‘The caves are almost never further excavated. They are used just 
as they are. 

“Here is a description of one of these caves, the Grotto of Goldar: 

“The interior is almost square — 5 m. (lO ft. 4 in.) alon" the left side, 
5.50 m. (18 ft.) along the right. The width at the back is 4.80 m. (15 ft. 
6 in.). A second cave, much smaller, opens from the right wall. All 
these walls are decorated udth paintings. The ceiling is covered with a 
uniform coat of red ochre, while the walls are decorated with various 
geometric designs in red, black, gray, or white. High up runs a sort of 
cornice painted red, and on this background, in white, are groups of two 
concentric circles, whose centre is also indicated by a white spot. On 
the rear wall the cornice is interrupted by triangles and stripes of red.’^ 

Page 61. 

^‘The Guanches never polished their stone weapons,” 

Page 168. 

“Inhabited caves are very numerous at Forta venture. The popula- 
tion in certain parts — Mascona, for example — must be quite numerous to 
judge by the number of these caves. At a little distance, in the place 
known as Hoya de Corralejo, one may still see the Togaror, or tribal meet- 
ing place. It is an almost circular enclosure about 40 m. (131 ft. 2 in.) in 
diameter, surrounded by a low wall of stones. Six huts, from 2.50 to 4 m. 
(8 ft. 2\ in. — 13 ft. i] in.) in diameter, designed no doubt for the sacred 
animals, stood near the Togaror.’' 

Page 245. 

“A great number of Canarians still live in caves. Near Caldera de 
Bandama (Gran Canaria) there is a whole village of cave dwellers.” 

Page 264. 

At Teneriffe Dr. Verneau received hospitality in a cabin worthy of the 
Palaeolithic Age, 

“I had no need to make any great effort to imagine myself with a 
descendant of those brave shepherds of earlier times. !My host was an 
example of the type — even though the costume was lacking — and his 
dwelling completed the illusion. The walls, which gave free access to the 
wind, supported a roof composed of unstripped tree trunks covered with 
branches. Stones piled on top prevented the wind from tearing it off. 

“Hung up on poles to dry were goatskins, destined to serve as sacks 
for the gofto (a kind of millet), bottles for water, and shoes for the family. 
A reed partition shut off a small corner where the children lay stretched 
out pell mell on skins of animals. For furniture, a chest, a hollowed- nit 
stone which served as a lamp, shells which served the same purpose, a ^ .ter 
jar, three stones forming a hearth in one corner, and that was ah.” 

(And this host was the most important personage in the puce.) 
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Pa^e 280. 

Another time, ako at Teneriffe, Dr. Verneau had a similar experience. 

‘‘An «)l(l shepherd invited me to his house and otfered me some milk. 
\\ hat was mv surprise on ^eein^ the furni'^hin^ of his hut I In one corner 
was a bed of fern, near by a Guanche mill and a large jar, in all points 
similar to those use<l b\' the ancient islanders, A reed dute, a wooden bowl 
and a goatskin >ack full of goho completed the appointments of his home. 
I could sea reel)' beli^w'e my eyes on examining the jar and the mill. See- 
ing mv astonishment, the old man explained that he had found them in 
a cave where Hhe Guanches’ lived, and that he had used them for many 
vear''. I could not persuade him to part with these curiosities. To my 
offers of money he answered that he needed none for the short time he had 
still to live.” 


NOTE VI 

Tin: le:xgth of postglacial time and the antiquity of the aupigxa- 

CIAX CULTURE 

The most recent discussion on the length of Postglacial time was that 
held at the Twelfth International Congress of Geology, in Ottawa, in 1913 
Gcoloi^iquc Inlcrnational, Compfc-rcndii de la XII Sessioji, Canada, 
1013. pl>. 420-5^7). The notes abstracted by Dr. Chester A. Reeds from 
the various papers are as follows: 

” American estimates of Postglacial time have been made chiefly from the 
recession of waterfalls since the flnal retreat of the great ice-fields in North 
America. The retreat of the Falls of St. Anthony, ^linnesota, has been 
e>ti mated by Winchell at S,ooo years and by Sardeson at 30,000 years. 
The retreat of the Falls of Niagara has been estimated as requiring from 

7.000 to 40,000 years, it has [iroved a very uncertain chronometer, because 
of the great variation in the volume of water at different stages in its his- 
tory. The reces^ion of Scarboro Heights and other changes due to wave 
action on Lake Ontario have been estimated by Coleman as requiring from 

24.000 to 27,000 year^. Fairchild has estimated that 30,000 years have 
elapsed -ince the ice left the Lake Ontario region of New York. 

” 111 Euro[^e the mo'^t accurate chronology that of Baron de Geer on 
the terminal moraines and related marine clays of northern Sweden. For 
the retreat of the ice northward over a distance of 370 miles in Sweden 

5.000 years were allowed: for the time since the disappearance of the ice 
in Sweden. 7,000 year^: for the retreat of the ice from Germany across the 
Baltic, 12,000 years; giving a total of 24,000 years as compared with a 
total of between 30.000 and 50,000 years allowed by Penck for the retreat 
of the ice-fields of the Alps." 
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NOTE vn 

THE MOST RECENT DISCOVERIES OF ANTHROPOID APES AND SUPPOSED 
ANCESTORS OF MAN IN INDIA 

It is possible that within the next decade one or more of the Tertiary 
ancestors of man may be discovered in northern India amon» the foot-hills 
known as the Siwaliks. Such discoveries have been heralded, but none have 
thus far been actually made. Yet Asia will probably jirove to be the 
centre of the human race. We have now discovered in southern Asia prim- 
itive representatives or relatives of the four existing types of anthropoid 
apes, namely, the gibbon, the orang, the chimpanzee, and the gorilla, 
and since the extinct Indian apes are related to those of Africa and of 
Europe, it appears probable that southern Asia is near the centre of the 
evolution of the higher primates and that we may look there for the ances- 
tors not only of prehuman stages like the Trinil race but of the higher and 
truly human types. 

As early as 1886 several kinds of extinct Old World primates, including 
two anthropoid apes related to the orang and to the chimpanzee, were re- 
ported from the Siwalik hills in northern India, and recently Dr. Pilgrim, 
of the Geological Survey, has described three new species of Siwalik apes 
resembling Dryopithecus of the Upper INIiocene of Europe, also an anthro- 
poid which he has named Sivapitheciis and regards as actually related to 
the direct ancestors of man, a conclusion which may or may not prove to 
be correct. Another extinct Indian ape, Paldopitiieciis, is of very general- 
ized type and is related to all the anthropoid apes. 

NOTE VIII 

ANTHROPOID APES DISCOVERED BY CARTHAGINIAN NAVIGATORS* 

The Peri plus of Hanno purports to be a Greek translation of a Cartha- 
ginian inscription on a tablet in the ‘'temple of Chronos” (Moloch) at 
Carthage, dedicated by Hanno, a Carthaginian navigator, in commemora- 
tion of a voyage which he made southward from the Strait of Gibraltar 
along the western coast of Africa as far as the inlet now known as Sherboro 
Sound, the next opening beyond Sierra Leone. 

Hanno is a very common Carthaginian name, but recent writers think 
it not improbable that this Hanno was either the father or the son of that 
Hamilcar who led the great Carthaginian expedition to Sicily in 480 B. C. 
In the former case the Peripliis might be assigned to a date about 520 B. C.; 
in the latter, some fifty years later. 

The narrative was certainly extant at an early period, for it is cited in 
the work on Marvellous Narratives ascribed to Aristotle, which belongs to 

■^Bunbury, E. H. History of ncinit Cn'ography, vol. I, pp. John Murray, 

London, 1879. 
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the third century B. C., and Pliny also expressly refers to it. The authen- 
ticity of the work is now generally conceded. 

According to the narrative the farthest limit of Hanno's voyage, which 
was undertaken for purposes of colonization, brought him and his com- 
panions to an island containing a lake with another island in it which was 
full of wild men and women with hairy bodies, called by the interpreters 
gorillas. The Carthaginian^ were unable to catch any of the men, but they 
caught three of the women, whom they killed, and brought their skins back 
with them to Carthage. “Pliny, indeed, adds that the skins in question 
were dedicated by Hanno in the temple of Juno at Carthage, and continued 
to be visible there till the destruction of the city. There can be no diffi- 
culty in su[)posing these ‘wild men and women' to have been really large 
apes of the family of the chimpanzee, or pongo, several species of which are 
in fact found wild in western Africa, and some of them, as is now well 
known, attain a stature fully equal to that of man,” 


NOTE IX 

THE JAW AND SKULL OF THE PILTDOWN MAN 

The skull and jaw fragments, as described on pages 130-144, on which 
were founded the new genus and species of the human race, Eoanthropus 
dau'soni, have aroused a wide difference of opinion among anatomists 
which is still (February, igiS) unsettled. 

Manv anatomists questioned the association of the Piltdown jaw with 
the Piltdown skull. Some anatomists held that the jaw is not prehuman 
and does not belong with the skull at all. After reconsidering the origi- 
nal discovery and subsequent geological and anatomical evidence, Dr. A. 
Smith Woodward still (letter of January 27, iqi;) feels convinced that the 
jaw and skull fragments are [wehuman and beU)ng to a single individual 
of the Piltdown race. His opinion is supported bv W. P. Pveraft, D. ^I. 
S. W atson, and other British anatomists who have made a very careful 
investigation and comparison of the original Piltdown specimens with 
similar bones of anthropoi<i a[)es. 

On the other hand, Gcrrit S. Miller, Jr.,* fnun a careful comparative 
study of a ca>t of the Piltdown jaw with the jaws of various typC'^ of chim- 
panzee, still maintain^ that the portions of the Piltdown jaw proerved, 
including the upper eye-tooth, or canine, are genericall}' identical with 
those of an adult chim[)anzee. This new species of chimpanzee, which 
Miller believes to be characteristic of the Pmropean Pleistocene, he names 
Fan veins. If Miller’s theory be correct it would deprive the Piltdown 
specimen of its jaw and incline us to refer the Piltdown skull to the genus 
Homo rather than to the supposed more ancient genus Eoanthropus. 

* Miller Gerrit S , Jr., The Jaie of the Piltdown Man. Smithaonkin Iriblitutiun, 
Washingtor "ovembtr 24. 1915. 
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^liller’s theory, however, has not been strengthened by the recent re- 
searches of the British Museum alx)\'e alluded to, nor by the additional 
excavations of Smith Woofhvard near the locality where the jaw was 
found, both of which are said to confirm the original opinion of Dawson 
and Smith Woodward that the jaw belongs with the skull. 



Fig, jh{) e^cclion of the valley of the (Xise River at Piltdown, Kn^land. show- 

ing curlier (i, j) and j)re>ent yp river leveU The cross indicates the location of the 
IMhdown ((aarry and theoretic former lc\'el of the River Ou'^e n hit h has since cut a 
deep \ alley nearly loo ft. below its level when the Piltdown skull was deposited. 
Drawn by C. A. Reeds. 

As to the geological age of the Piltdown race, if confirmed by future 
discovery, the presence in Germany near Taubach, Weimar, of teeth 
similar to those in the Piltdown jaw, found in Sussex, England, would tend 
to confirm the opinion expressed in the first edition of this work that the 
Piltdown race belongs to Third Interglacial times. 

NOTE X 

FAiflLY SEPULTURE OF LA FERRASSIE, FRANCE 

The only instance of the knee-flexed burial position known in the Lower 
Pala^<dithic is the unique family sepulture at the Mousterian station of La 
Eerrassie, in Dordogne, (liscovercd by D. Peyrony in the years iqoq-iqii- 
It includes the remains of two adults and two children. One of the adult 
skeletons lav upon its back with the legs strongly flexed. The body lay 
upon the floor of the ca\e without any sign of a cavity to contain it. The 
head and shoulders had been protected and surrounded by slabs of stone, 
while the rest of the body may have been covered by pelts or woven 
branches. The second skeleton was that of a woman with the arms folded 
upon the breast, while the legs were pressed against the body, indicating 
that thev were bound with cords or thongs. Two childnm were interred 
in shallow graves. 

This sepulture, like that of Spy, Belgium, of late ^Mousterian times, 
was apparently a case of genuine burial, testifying t(^ the ancient reverence 
for the dead, joined, perhaps, with the belief in a life after dea . In the 
Ferrasbie burial, clobc to the children’s remains, there was a ave filled 
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with ashes and bones of the wild ox. Similarly, in the intermiait at La 
Chapelie-aux-Saints there was a cavity containin,f( a hi^on horn and a 
second cavit}' where large bones of the same animal were found; indicating 
possibly the remains of sacrificial offerings or funeral feasts. 


NOTE XI 

PAL.^:oLTTHrc irisroRv of xorthwkstkrx Africa axd sorxHi'RX 

SPAIN 

The flint workers of Lower and Upper Palaeolithic times who inhabited 
the existing geographic regions of Morocco, Algeria, and Tunis sought the 
flint-bearing limestones for the manufacture of their implements and fash- 
ioned them into forms which are closely similar to those found in Spain 
and France. As a result of the explorations of J. de iMorgan, L. Capitan, 
and P. Boudy between 1907 and 1909* it appears that Paiicolithic man in 
Africa became acquainted with fewer types of implements than his contem- 
poraries in Eurof)e. It is true that we find the Lower Palaeolithic repre- 
sented by typical Chellean coups de poing, and there were also true 
Acheulean implements and true ^lousterian implements marking the 
close of Lower Paheolithic time. 

As to the great antiquity of man in these regions, it appears likely that 
there was a kind of pre-Chellean industry at Gafsa, as at St. Acheul in 
France, with flakes roughly adapted to the functions of racloirs, points, 
knives, etc. It is, in fact, very possible so to interpret the verv coarse 
flakes found by Boudy in such abundance in the lower deposits of hill 
at Gafsa. The Chellean and then the Acheulean culture would have 
succeeded to this earliest stage, being characterized by an industrv strik- 
ingly similar for these two epochs. The ^fousterian, with its [)redomi- 
nance of racloirs, points, and discs, appears in Tunis to have been onlv a 
modality, a >tage of the great Chelleo-Mousterian period, ju-.t as it was 
in Europe. 

Then follows the Aurignacian, the fir^t stage of the Upper Palreolithic 
cuIture^, in which the forms of the flints are, in the opinion of Capitan, 
extremely similar to those of the Lower Aurignacian of northern Spain and 
of France. It was at this time, it is believed, that the great wave of indus- 
trial migration and perhaps the men of the Cro-Magnon race passed from 
the^e northwestern African stations into Spain and France; for it has 
been noted that the Lower Aurignacian of western Europe comes from the 
south and not from the east of Europe. The flint-making stations during 
the long Lower Palaeolithic arc widely distributed, as indicated by the 
black dots of the accompan}ang map (Fig. 270}. 

J. fie Alorgan. L. Capitan, and P. Boudy, “Station? prt'hi'-loriuue? du ''Ufl Tunl-ien/’ 
RcvJ'£io/ed'Ani/tr, 1910, pp. 105-130, 200-2^1, 207-2S0. 335-347, 1911. pp. 217-22S. 
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But now a vcr\' important chanp:e occurs, as indicated in the stations 
marked by a crossed circle, in the genesis of new mode^. of fashioning the 
flints which are for a long time peculiar to this region and which — centring 



Fro. 270, Fxterisu>n of the Early PaUeolithic and Cdp-^ian industries throimln>iit Spain 
and m^rthuest Africa. It i^- su[>posed that at thi> time there wa" a land connection 
across the Straits of Gibraltar. Station^ too d<isely grouped to be shown separately 
are as follow^: 

Africa . — .At Mostaganem fS) arc theeightstationsof Aboukir. Ain-bou-Brahim. Karuuba, 
Ouled Zcrifa. Ain-el-Bahr, Oued Melah, Oued Ria. and Alazouna Near Mascara 
are the .'^ites of .Kin-Hadjar. Ain-Rsibia. Palikao. and Ain-Harga. 

Spam — At \ elez Blanco are the three stations of Ambrosio, Cueva Chiquita de los 
Treinta, and Fuente de los MoHikh; at the Cuevas de Vera are the three caves known 
as Serron, Zajara, and Humo>a, while the figure S marks the eight caves of Palo- 
marico, Las Perneras. Bermeja, La> Palomas, Tazona, Ahumada, Cueva de ios 
Tollo'. and Cueva del Tesoro. Only the Capsian station^ of Spain are named here. 
For the name> of others ^ee Fig. 272, (). 50). 

in the stations crowded around Gafsa in the heart of Tunis— receive the 
name of CAPSIAN. 

The explanation of the life and art of the Capsian is proljably that of a 
climatic change in this region of .Africa from a moist and semiforested con- 
dition favorable to the larger kinds of game to an arid condition in which 
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the larger kind^ of game became less numerous and the chase was al^an- 
doned. This is Capitan s opinion, that the Capsian corresponds to new 
climatic conditions in northern Africa: for in the de{)ths of the limestone 
caves it appears that men’s food parth* consisted of the animals of the 
chase, but more commonly of edil)ie land snail-^ belonging to s[)c\ies still 
existing in this region and occurring in great abundance during the winter 
and sjwing rains. This change of climate came after the ck)se of ISIous- 
terian time, namely, the period which we estimated (p. 281) at about 
25,000 years B. C. on the theory that the Fourth Glaciation closed not less 
than 25,000 years ago (p, 41). 


LOWER PAL.EOLITHIC OF AFRICA 

When we consider that the genuine Che I lean industry is completely 
lacking in central Europe* we are driven to the conclusion that this in- 
dustry came to France and England not from the east but from Africa in 
the south. Therefore it becomes clear why, in passing to the aforesaid 
countries from northern Africa, this industry was more widely distributed in 
Spain than in Italy. Without doubt the same conditions of migration pre- 
vailed throughout the entire Lower Palaeolithic. The Acheulean and 
IMousterian industries followed the same route, for both are typically rep- 
resented in northern Africa and there is no convincing evidence of these 
industries having followed any ditYerent course. 


THE CAPSIAN — UPPER AND LOWER 

The succeeding Aurignacian industry of the Mediterranean al.so had 
its centre of dispersion in the northwestern part of Africa — a centre known 
through the labors of de Morgan, Capitan, and Boudy, and, more recently, 
through those of Pallary, Gobert, and Breuil. O'bermaier regards the 
Lower Capsian as presenting an industry containing only the Lower Aurig- 
nacian (types of Chatelperron) and Upper Aurignacian ftypes of La Gra- 
vette) and considers that the ^liddle Aurignacian is wanting in northern 
Africa. Thi^ Middle Aurignacian culture is regarded as of French origin, 
having a{)parently extended southward only in the Cantabrian region, 
where it is U'picaily represented at Castillo, Hornos de la Pena, and the 
Cueva del Conde. 

The Cpper Capsian, then, is regarded as extending from Post-Aurig- 
nacian time through the entire epoch of the Solutrean and the Magdalenian 
of western Europe. Thus for a very long period of time there was no 
contact whatev’er between the industr\' of northwestern Africa and of 
southwestern Europe. During this period the Capsian itself developed 

* Obermaier, Hugo, El II ombre fusils 1916, p. 203. 
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i)eruUar forms, and toward the close of the Upper Palaeolithic this 
industry spread into Spain as indicated by the dotted area and arrows in 
the accompanying map (Fig. 271, B). 

In the development of the Capsian itself* it is found that the in- 
dustry varies according to the sites, each with its own evolution of types. 
For example, at the rock shelter of El IVIekta flint knives with blunted 
backs were of large si^e, probabl}^ because they were used to cut the flesh 
of game. At Sidi-lMansour, on the cemtrary, the dwellers, being snail- 
eaters, used only blades as fine as needles and of a type found also at El 
Mekta, but fewer in number. This, then, is the origin of the microUthic 
flints which were first discovered at the station of Fere-en-Tardenois, in 



Fk; 271 yiaps showing the suppo'^cd migration routes into Spain of the. 
J. Solutrean and Magdalenian industries from France. 

B. Late Capsian ^Tardenoi^ian} industry from Africa. After Obermaier. 


France, and hence received the name of Tardenoisian. If the conclusions 
of de Alorgan, Capitan, and Boudy are well founded, the Upper Capsian 
industrv of Africa is the true [)arent (d' the Tardenoisian of France. 

On the other hand, the identity of the Loiver Capsian with the Aurig- 
nacian in Europe is strongly insisted upon by the same authors. The 
Lower Capsian is a Tunisian phase of the Aurignacian of Europe and ab- 
solutely identical with it. The forms from the rock shelters of R^tw'ef, 
Foum-el-Maza, and, above all, El Alekta are absolutely typical. In the 
latter station occur, moreover, f<jrms closely paralleling those distinctive 
of the Aurignacian of Europe, Lower, Middle, and Upper--the great [neks: 
the large flakes finely retouched: the long, fine blades retouched on one or 
both sides, often curved, with blunted back^; the notched blades; the 

* Obermaier, Hugo FJ Jlionfoi /eo’/, in Pc ])p ^4'*- 347* 
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nuclei with edges worked into grattoirs; and, above all, the blades with 
square-edged grattoirs across the ends, often presenting a lateral burin, 
so characteristic of the Aurignacian. Thus these authors conclude that 
human evolution and probably the human stock in Tunis was uniform 
with that of Europe throughout all Aurignacian time until its very close, 
and that, following this, an independent evolution in North Africa took place. 

Little is known of the anatomy of these Lower Cap^ian workmen. In 
an abri about two kilometres from Redeyef, and associated with a flint in- 
dustry characteristic of the Lower Capsian, there were found numerous 
fragments of human bones much altered, friable, and with very irregular 
surfaces. Recognizable among this skeletal debris were a decidedly thick 
cranial vault, and portions of two large thigh-bones (femora) and of shin- 
bones (tibias) which are also thick and very much flattened (platycnaemic). 
It is interesting to recall that the abundant skeletal remains found at 
Grimaldi were chiefly of the well-known Cr6-i\Iagnon tvpe with markedlv 
platycna^mic tibias, and were associated with flint implements characteristic 
of the Aurignacian culture, which Capitan considers identical with the Lower 
Capsian. 


INDUSTRIES OF NORTH AFRIC V 

Upper ("ap'-ian 

(Late Upper PalrcoHthik ) 
i' final pha>e of C'ap^^Lin = 
Tarflcnoisianj 

(Mi(l<Ile Upper PaLcolilhie) 


Lower Capsian 

( Reginnin" of the Upper 
Pala'olithir) 

L<»wer PalaoHthir 

Mon-terian. A( heulean, and 
Chellean Stagca 


oeoorvphic conditions 

Reunion with Spain and 
France 


Separatum from Spain 
and France 

Union wdth Spain 
and France 


Union with Spain and 
France 


industries of EUROPE 

Close of the Upper Palao- 
iithir 

Tardenoi^ian and Azilian 
Stages 

Solutrean and Magdalenian 
Stages 

Aurignacian Stage 


Lowtt Palaeolithic 

Moustcricin, Aiheulean, 
and Chellean Stages 


PAL.FOLITHIC HISTORY OF SPAIN 

Having now considered northern Africa, it is interesting to look at 
Spain as influenced by Africa on the south, by the industrial and artistic 
life of France oii the north, and as having an important independent evo- 
lution of its own. Idiese C()adition^ arc full\‘ described in Hugo 0))er- 
maier’s recent work, El Ilomhye to wliuh the reader is referred. 

Over eighty Pakeolithic '>tation> have been diMovered in S|)ain. Spain 
share> with the greater [lart of Africa (including Kgy])t), with Syria, AIcm)- 
potamia, and parts of India, the extraordinarily wide distribution of in- 

* Obermaior, Hugo, El llomhn f6\iL igiO, 


APPENDIX 


519 



North . — -5, Cueva del Conde, Cucva del Rio, Collubil, Vieira , La Cuevona: 4, Ciieto 
de la Mina, Balmori, Arnero, Fonfria; 14 (also marked A’a-tillo'l four -ynibols 
represent the fourteen closely ^i^rouped stations of Castillo, Altamira, Horni>s de la 
Pena. Camargo, Cueva del Mar, Triuhlro. A-.tillero. Xue^tra Sehora de Loreto, 
X'illanueva, Pendo, Ct^balcjos, San Feliees de Ruelna, Pena de Carram'ejii. and El 
Cueo. A little west of Fuente del FraiD C" i- San Vitorc>, 

IFes/, — At Oporto are the three slali»)n^ f)f Pago^;, Lrvilha. an<l Cki'^lelio <lo (dueijo. 
In or near Lidion are the fifteen station- of A'-rouia \Uo do l)uque. Annweira. Biia, 
riotiearia, Casai da Serra, Ca^al das Osujs. t\i-al do M«)nte, lAtrada <le Aituda- 
Quelu/, Leiria, Moinho das Cruzeb, Pedreiras. Penas Alvas, RabiOia, and Serra de 
Monsanto. 

Sojithra'it . — At Velez Blanco are the three stations of Ambrosio, Cueva Chiquita de los 
Treinta, and Fuente de los Molino'.; at the Chievas de Wra are the three i aws known 
as Serron, Zajara, and Ilumosa, uhile between the two sites marked S are ihi* eiirht 
caves of Palomarieo, Las Pernera^. Bernieja, Las Paloma", 'Fazona, Ahumada, 
Cue\a de los Tollos and Cueva del Fesoro 

flustries reseniblint^ ihi'ise of the three Lower IkiiteoHihie stages— the 
Chellean, the Aeheulean, and the Mousterian. 

By what tvfie^ of man these industries were pursued in these dilTerent 
countries it would he premahire to say. At the hekdnnin.i^ of the U])per 
Paheolithic a profound change occurs, for in the Aurionacian industry we 
have to do with a Mediterraneo-Kuropean culture exhibiting" advances in 
technique which are not developed elsewhere. 
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At the close of Upper Auri^nacian time the community of culture 
ceases in Spain itself, and this country divides sharply into two regions, 
namely, northern and southern. 

In the northern region we o])serve a close similarity with the industrial 
evolution of France during the entire period of Solutreo-Ma^dalenian time. 
The true Solutrean extended from France throu<^hout the northern part 
of the Iberian Peninsula. In Cantabria, Early Solutrean is repre>enied by 
laurel-leaf j)oints found at Castillo, Hornos de la Pena, and elsewhere; 
while Late Solutrean types^shouldered points, and laurel-leaf and willow- 
leaf points with concave base — appear at Altamira, Camargo, and the 
Cueva del Conde. True Solutrean strata have not yet been discovered in 
the east of Spain, although the discovery— made by H. Breuih~of a willow- 
leaf i)oint at El Arabi would seem to indicate that there may have been 
some slight infiltration of the Solutrean along the seacoast. Imidements 
suggesting the Solutrean found in Almeria (Cueva Chiquita de los Treinta) 
and Murcia (Cueva de las Perneras) are doubtful, as it is very possible 
that they represent Neolithic types. The true Magdalenian appears also 
to be an intrusion restricted to the northern part of the peninsula. It 
is found in the east in the provinces of Gerona and Barcelona, but occurs 
chiefly in the Whole Cantabrian region. The homogeneity of the Mag- 
dalenian in these parts with that of France is very marked, not only in the 
stratification and types of Palaeolithic implements but also in the objects 
of mobiliary art. 


SOUTHERN AND EASTERN SPAIN — THE CAPSTAN 

At the same time the southern and eastern regions of Spain were com- 
[)letely under the influence of the Upper Capsian industry of northern 
Africa and in these regions the typical forms of the Lower Capsian { = 
Lower and Upper Aurignacian) tend to become reduced in size and to 
evolve toward the geometric forms until they Anally acquire the aspect 
of the Tardenoisian microliths. Thus we And that in the Upper Capsian 
of eastern and southern Spain, as in northern Africa, true Solutrean and 
Magdalenian implements are unknown. These implements are replaced 
by the microUthic industry, chiefly characterized by trapezoidal forms which 
can be traced eastward along the coast of Africa to Egypt, Phamicia, and 
even to the Crimea. A notable part of this industry found its way also 
into Sicily. 

The final phase of the Upper Capsian of Spain is essentially identical 
with the Tardenoidan of France. Certain di.scoveries have been made in 
Gua<lalajara, in Murcia, and in Albacete {.\lpera). To these mu't be added 
other Azilio-Tardenoisian stations no less important found in Portugal 
in the valley of the Tagus. At Mugem and at other stations heaps (>f 
sea-shells of a great variety of species prove that when the Upper Capsian 
men were living they sought the same kinds of food in Spain as in northern 



APPENDIX 


;>2'2 

Africa. In these heaps the trapezoidal forms of implements predominate, 
closely similar to those of the Tardenoisian. The animal life of these de- 
posits does not include any sort of domestic animal except the dog. 

Of great interest are the numerous burials — chietly of women and chil- 
dren, more rarely of men in which the skeletons occur most often in the 
folded po'-itioii. 'Tlu* human tyi)e has not been determined, but long- 
hea<le<l (dolicho(a*phaIic^ -skulls greatly ])redominate, while short-headed 
( brai'hycephalic ) skulls occur l)ut rarely. It is probable, therefore, that 
the'^e ])eople belonged to the small, long-headed, dark-skinned Mediter- 
rean race. 

Inasmuch as the origins {)f the Tardenoisian of France are found in 
the tinal C'apsian stage of Spain, reinforced by African elements, Ober- 
maier reganls the Spani'^h Tardenoisian as somewhat older than the FTench. 


C VPSIAX AND AZILIO-TARDEXOISIAX ART 

ObermaitT observes that it is as yet impossible to determine the period 
of the commencement of this peculiar art of central and southern Spain, 
but considers that a transition from the naturalistic art of the Quaternary 
to the conventionalized schematic art was effected by almost impercept- 
ible degrees. This would imply that no sudden changes took place at 
thi- time in the population of Spain, but that the tribes of Upper Capsian 
culture evolved in situ into the Azilio-Tardenoisian stage, and eventually, 
owing to the influence of exterior civilizations, into the Neolithic. Final 
[)hases of thi.'. schematic art contain idols and representations of faces which 
coincide absolutely with Neolithic idols in the collections of L. Siret, F. 
de Motos, and others. Moreover, they present similarities to certain designs 
from the dolmens of the final Neolithic. 

This art is characterized by its numerous reproductions of the human 
tigure. In almost all the important rock shelters of the eastern region 
lAl[>era) it has been possible to distinguish layers of more recent designs 
painted over the clasdc (^)uaternary paintings, and classitied—on account 
of their superposition— as ‘‘ Post-Paheolithic." Of these a small portion 
are figure^ -till retaining the naturali-tic ^tyle — representations of animals 
and men —but poor in conception, htiff and lifeless, in most cases bearing 
no com[)ari-on with the vigor and abandon of the figures of Alpera. The 
greater [)art ot these de^igiib consist of geometric or conventionalized signs 
or figure-. 

Still [)urer in -tyle and more abundant are the instances of this con- 
ventionalized mural art in -outliern S[)ain, where M. dt‘ Gongora, Vilanova, 
Jimemez de la E>pada, Gonzalez de Linares, M. (idmez Moreno, F. de 
Moto*^, H. Breuil, J, ( abre, and L. Hernandez-Pacheco have devoted 
themselves se<luioU''ly to it- study. Numerous painted rock shelter.- are 
known, but almo-t all without the slighte-t trace of Palaeolithic art and 
with numerous conv’entionalized (^chematic) petniglyph^-, in Andalusia 
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(\ elcz Blanco, Ronda, and Tarifa) and throupjhout the Sierra ^I(')rena 
(Fuencaliente). In many cases it would be difficult to guess the deriva- 
tion of these designs of human or animal figures, were it not for the exist- 
ence of gradations in conventionalization from the naturalistic design to 
the ftnal geometric scheme. With these, arranged in a regular manner, 
there occur further a great number of ramiform, pectiniform, stelliform, 
serpentine, and alphabet-like signs, with designs in zigzags, circles, and dots. 

Another important centre is found in western Spain (Estremadura) 
the notable designs of which are mentioned by Lope de Vega in 1597 — 



Fig. 273. Detail from the Late Palaeolithic deMcns [laintecl on the sides of two natural 
recesses in the rock shelter of Alpera. After Obermaier. 


doubtless referring to the paintings of Canchal de las Cabras in Las 
Batuecas. 

Slight infiltrations of the same art have been recognized in northern 
Spain at Castillo, Santander, and at the open station of Pena Lii, near 
Vidiago, Oviedo. As a notable exception to the naturalistic art prevail- 
ing north of the Pyrenees we may mention the paintings in this sinie geo- 
metric style found in the cave of La \’ache, near Tarascon, Ariege, in south- 
ern France. 
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Of equally great interest is the explanation which this art affords of 
the remarkable painted pebbles of Mas d’Azil which are now seen to be 
partly pictographic in origin, chiefly schematized representations of the 
human figure which graduall>' begin to assume shapes closely resembling 
those of the Phienician alphabet. As early as 1012 Henri Breuil was con- 
sidering this pictographic theory and beginning to refer to the ‘Azilian 
signs’ at La^ Hatuecas as reminiscent both of the painted pebbles of Mas 
d’Azil and of the mural ])aintings of Andalusia. But chiefly he made clear 
the importance of the “dotted lines, ramiform, jiectiniform, and stelii- 
form signs, zigzags, circle^, and figures vaguely resembling alphabetic 
forms.” A \'ery ingenious stud\' of these schematic Azilian signs has been 
made by Obermaier in El Ilombre fosil, where he endeavors to trace the 
conventionalized descendants of the hiiynan figure of the ancient natural- 
istic style as shown in Fig. 274. The demonstration of this theory may in 
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Fig 274. Figures from Piedra rita \n~f 1 and fmm Cimbarillo de Maria Antonia (/), 
comp.ired with a dt-^i^n tua urrin^^ on the [)aintcd i)ebble^ of Ma^ d'Azil, bhowing a 
progrcb-'ivc tonvunti^Jiialization of the human liguro After Obermaier. 


good time make possible a logical interpretation of a great part of these 
same painted [>ebbles of the Azilian. Obermaier feels confident that they 
should be considered as religious symbols, and that these petroglyphs of 
Spain will supply a f)roof that many of the designs on these pebbles plainly 
show conventionalized human figures. 

Some years ago A. B. Cook drew attention to the fact that a native 
tribe in central Australia, the Arunta, is distinguished by each clan having 
a dcfiosit of A'huringa>’ in a cave. There the churinga of each individual 
of the clan, be it man or woman, the object of vigilant protection. They 
arc marie of wood or stone, and in the latter ca-e show a striking resem- 
blance in form and < I ec oration to the Azilian [)ebbles. The Australian sees 
in each churinga the incarnation of one of his ancestors, whose spirit has 
{)a->ed to him and win we (jualilio he ha^ inherited. It is noteworthy that, 
according to Aubtralian belief>, they can accjuire the gift of speech by 
meariN t)f the ‘bull-roarer,’ an amulet of >tone or bone. 

By analogy with the prcH'eding, it i^ possible that some of the Azilian 
pebbles rejiresent such ‘stones of tlie ancc'stoiw,’ an incarnation of mas- 
culine or feminine forefathers whose symbols were the objects of an es- 
pecial cult. F. Sarasin found in the cave of Birseck, near Arlesheirn, 
Switzerland, a t\pical Azilian deposit with painted pebbles which had all 
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been intentionally broken, without exception. He advanced the not im- 
probable theory that this evidenced an act of the extremest ho.stility 
a^^ain^t the sanctuary of a tribe, performed in order to despoil its members 
forever of the protection of their ancestors, seeking in this way to subju- 
gate or annihilate them. 

In the Capsian silhouettes there is little likeness to the naturalistic 
art of the Cro-Magnons in the north of Spain and in P>ance. We are re- 
minded rather of the rock [)aintings of the Bushmen and of the hunting- 
scenes depicted by North American Indians, but on the whole there is 
greater tendency to grouping and composition of standing figures, mascu- 
line and feminine, in ceremonies and in the chase. The male figures are 
mostly nude, and occasionally have head ornaments of feathers; while the 



Fig. 275. Various types of bows and arrows shown in the paintings of thc‘Cueva de la 
Vieja' at Alpera. After J. Cabre. 

female figures are represented with kirtles, head-dresses, and ornaments 
on the bodv, arms, and ankles. Masculine figures in the chase are ac- 
companied bv hunting-dogs and exhibit the bow and arrow. If these 
drawings are correctly assigned to the close of the Upper Palaeolithic, this 
is the most ancient representation of this primitive weapon of the chase 
of which we have record. The arrow seems to be single-barbed, as shown 
in the accompanying cut from Alpera. It may' have been pointed with 
flint fastened on one side to the shaft. We recall that double-barbed 
arrow-heads were in use in Magdaienian times, as shown in the cavern 
of Niaux. 
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281-286, fauna. 285-289: human fossils, 
289-305; mflu.'trw 16, iS. 41, to8, 26g- 

271, 273-277. 2.80, 305-313. 3-’6. 880 t 
362; .-.tation^, 273. 283, 284, 289, .307, 
313-315; ■"to Origin 

Aurignai lan rase, see Corn be-Capelle man 
Auroi h'., ML B(/s primi‘^( uiiis and Cattle 
Vu.'tralian head 136. 22S, 232, 234 

Awl, '.ce 
\\i\ 4(j3. 404 

\/ilian. M‘t' V/ihan-Tardenoidan 
A/ilian- rardenoiwi.in, lo, 273. 43r. 436; 
.irt, 436 , burial i u^'tonis. 475-479: Oiro- 
nolog) 27', 436 . 430; t iimalc, 463 , aos; 
faim.i, 463 466. 468-470, 471. 4;- 47a; 

in the rLftrcnct.' hats at the end oi each chao? . 
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human fossils. 461, 475-485; industry 
lAzilian'. if), 18, 270, 271, 2;^, 270, 
45f'. 459-465^ 470-475^ (Tardcnoi- 

>ian) [O. iS, 270, 271. 4^0,450, 465-468, 
470 -472, ' painted pebble^l ^g4, 4Sfi, 4^’^ ' 
463 -465, "tation^, 4^t), 4^4, 400, 407, 
472-475, >(-e ( )ri^in 

B 

Badet^ouio. 270, 441, ^30, 443 
Hadi^tr. 103. 201, 343. 407, 447, 4qS; see 
Ml It ' hlMis 

Baliiitioliie, 27g, 441. 440 

Haltii raie, 43S. 48f), 300; :?oe Ma^demose 

Balverhuhle, 471 

BaoU'.'^e R(>u>se, see (irimaidi. Grottes de 
Baous:^(^ da Furre, see (irimaidi. (irottes de 
Barma (irande, ■^ee (irimaldi, Grottes de 
Baton lit , ommanJi fn< nt. 271, 311,412 443, 
358, 359. 4 ‘'^‘^- oQi- 4 ^-’> 443-44^^ 44 Q 
Baumannsh >hie, it)o, 103, 243, 247, 24S, 
44 Q 

Bear, 43. 44, 02, q 3. <)<>, iri3, 214. 245, 204, 
287.2,48, 333. 343.44^^. 307,378,440,441, 
447, 4(11. 408, 4 (j 8; see Cave-bear and 
[ rsn^ 

Bea\<.r. 03. g3 134, los, 182, 288, 348, 4O7, 
447. 4() r. 4f>8, 4()S, see udaiU, irr, 

133. see fro’^iintfunmn 
Beruital, 421, 403. 4^0, 445 
Billamourt, toq. 140. 132 
Bison, Wisent, 1 3. 43. 44 og. 71. 03, gS, lob, 
123, 147. 103, io2. Uj4. 202. 2or>, 211, 
223.287 288, 317 3 -’i.o 33 - 34 ^. 353 . 35 f>i 
4fi4, 308 37-. 483, 403, 403, 400, 410, 414, 
420, 421, 423-428 430, 431. 440, 4^>Q^ 

4tj0, 408. 303. 30f), Pis. \'I[ and Mil; see 

Bi'^on 

Bison, ini'qjc) , ng; prisons, 71, 03. 148. 30S, 

see Bison 

Blaiie, see Coulrtiu and f.'imc 
Bleville, 107 

Boar wild 2.3,43,44, 70. 03, 264, 205. 421, 
420, 447. 4f.r. 400, 408. ^08; see Siis 
Boek^tein. 28 3. 314. 442 

Bui' Colorabes. 100. 14Q, 152 
Borer, drill, see Btrqoir 
Bos, 71. 30g, 403; lonqifrons, 4g8' primi- 
i,niiu^, 71, Q4, 222. 3f>8, 413, 468, 4OQ, 
408, tiiirus, 447, 4g.S, see Cattle 
Bos'iuet, on the prehistory' of man, 303, 504 
Braehyeephaly, 7, 8, 78, 1S3, 437, 458, 47S- 
+'^ ^ 

Bram ‘nthropoid, 51, 52, 30. 50; Brunn, 
3;,4, 400; Combe-Capelle, 236, 302, 4(^0; 


Cro-Magnon, 272, 202, 204, 2gg, 400; 
e\olution of, 8, u, 56-60; Grimaldi, 2og, 
4(jo, Modern, 5b-59« ‘83, 84. 140, 233, 
303. 400, Neanderthal, o, ^8, 50, 235- 
237, 400. ( )tneL, 4.S0, 400 Pilt<lo\\n, 58. 
3fj, 139-141. 230, 4Qo; Pithi ( anthropHS 
Q, 58. 3ti, 83. 84, 4uo 

Brassempoiiy, 14, 270. 314. 322, 331, 347, 
855- di-ia- 395. 488-4G 4 v8 
Brive. 307. 314 

Bronze Age. 12. 18. 21, 202, 207. 461, 

47 ^> 

Bruni(iuel, 270. 348. 3S8, 427. 433. 430 
Brunn, 270, 313. 3^-3, 331. 334 - 337 - 395- PI. 
II, race. 23, 237- ^7'"^- 802. 331, 333, 

334-338, 480. 480-401, 300, see Brux, 
Galley Hill. Pfedmost, Human fossils, 
and Origin 

Brux. 334; see Brunn race 
Buchenloch, 243. 314. 433 
Buff on, G. L. L , 3 
Buhl, see Po'-tglacial Stage 
Burial customs, 24, 213, 221-223, 270, 271, 
302, 303-305, s37- 376-380, 475-479 
Burtn, graver, 270. 306 308, 310, 3S0. 380, 
470 

C 

Cabe^o da Arruda, 407, 471, 474 
Carnal rgo. 27(1, 204, 314, 331. 433 
Cam[)ignian. 403 403 
Campigny, 471, --i-e C'ampignian 
Camps, open, 2g, 30, 170. 283, 284, 314, 
8 S 4 - 857 - 841 - 34 b 442. 448 
Canary IslantP, 433. 45 4, 506 510 
Cani\, Ill'll) pus, 193, :oo. see Pox, arctic; 
Hfsrhtrst nMs, 333, a'no' 7 , 147, see Dog, 
Jackal and Wolt 
Cannibalism. 184, 477 
Canristalt, to. 105, 218, 220, 88 1 
Cap-Blanc, 317. 395, 428, 431. 435 
Capreolus, 70, 147, 307, 40(); see Deer, 
roe- 

Capri, 107, 108 
Caramanico, i()7 

Castillo, 33. 130. 162-163. 167, 243, 246, 
27g, 314. 3 ig. 3 -<^- 3 - 4 - 8 - 5 , 88 . 34 ^ 844 , 
395 - 402, 408, 433. 43 f> 450 - 4 ^ 0 - 47 ^ 
Castor, t)i)‘,nhtr, 147. 183, 470; see Beaver 
Cattle, wild ( Aurochs, Cro< hs. unis 1, 43. 44, 
02, Of), 7f), 0 3, 08, I of), rig, 123, 148. 1O5, 
182. ig2, 200, 211, 214, 243, 203. 284, 288. 
323. 33.3- 348, 35f>, 368, 372. 302, 403. 413- 

4 fji. 4f)f), 40S, 40g, 407, 4g8, 503, 50f>; see 
Bos and Ltptobos 
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Cave-bear, lo, ir, 13. tS^, 104, 107, 201, 
202. 2o(), 210, 211, 2£2, 21,^, 218, 287, 401, 

413; >ee Crsus spcUcia 

Cave-h\\ena, ii, 212, 218, 2/'>5, 287, 288; 

sec Hycena crocutd sprUea 
Cave-leopard, 2of>. 287, see Frlis pardu^ 
s pel (Til 

Cave-lion, 201, aot), 285, 2S7, see Fclis Uo 
spel(£>i 

C'averns*, 24; formation of, 30-33. 2 1 2; life 
in, 2, 30, 32, 211-213, 457 
Ca\iUon, Grotte de, see Grimaldi, Grulles 
de 

Gazelle. 435 

Cephalic index, 8, 4S0, 4qo 
Ceppagna, 167 
Cergy, toq. 140, 152 

CervHSjCarniitoriim, 71 \dd}nfi,^(.)^\dicrdniic^^ 
71, eliiphus, 70, g4. 147, 3O7, 302, 420, 
461, 460; maral, 307, 447; stdiii^'icki , fj(), 
71; see Deer and Stag 
Chaffaud, Grotte du. 3g0. 404, 435, 438 
Chaleux, Trou de, 435 
Chamois, Rupimpra, 44, 4^, 201, 2^)4, 203, 
357 - 3 ^> 5 - 369, 371- 4 ^^^’ 

Champs. 43 43 0 

Champs Blanks, 3^1, 348, 4^3 
Chaiieelade, 270, 376-378, 3S2, 433 
Chapelle-aux-Saints. La, 7, 0, 203, 214. 222- 
224, 226-232, 235-238. 241-243. 245. 24ft 
Chatelperron, 30^ 307. 314; ste Point' 
Chellean, 14-1^), 18; chronology. 3y 34, 
113-11S, 120, climate. 117. 118; fauna, 
144-148; geography f physical'. 113. 116, 
154-157; industry, 12. 14, 16 18,41. loS, 

114. 148-154, 270. 280, 302; Stations, 149, 
152, 154-138; see Origin 

Chelles, lO, log, iii, 140. i 5 -- ^ 54 - 

107, 244 

Chimpanzee. 3, 8, 40. S2-56, 38, ^g 7>, 140, 
227. 231. 235. 400, 51 1. 312 
Chipping, see Flint 
Chisel, see Ciseaii 

Chronology. 10, 12-14, m, 18-24, 4 ^- oo; 
tables, 18. 21, 22. 23,33.4^.4^- 

280. 302, 3Q3, 401, mc.in" of (.stimatina, 

IQ. 20 . 22-24, 317-320 

Cisi'dii, chisel. 270, 271. 388. 302, 444 
Climate, effect on fauna. 40. 47, 102 rg;, 
203, 284-287. effei t on man 3 3.-07 3 3 ', 

372, 382. gianal, 20. 2() 34. 37 4 3 '*4 
8g, 104. 103 . H 4 . 117 - 188-104 202 203, 

281, 283; intergl.icial. 20. Jg. ;o 33. 3 P 
57-41, 43, 07, go. or, 03. 103 . 

115, 18Q-188, Pliocene, <13: Po-tglai i.il, 
23, 41, 43, 270. 281-284. 3^)1-303 
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Clothing. 2. 178, r86, 213. 388. 302, 406 
Cogul. 3()4, 407 
C'olombe>. log, 140 132 
C'ombarelK-s, ,;ig, 395 397. 399-401, 433 
('ombe-a-Rtiland. ;3i 

C'ombc-t'apelle 1Q7 i.j2 u>o. 1 117. i g(j, 2 i i, 
243. 248, 240. j;2. 23 ',, 233, 270 314; 
man \Ilomo .0 . 302. 303. 338 

Conibo-Wgro 433 430 
C'onipnwtui, 271; -li- ViuiL 
Continental ouilun. 10 34 37. (>4. 03. 71, 
8g. ()2, 103, 113 I lO, 133, 130 , KiO. l.Sg, 
igo. 281. 282, 28S, 31)2 
(’otic (le St Breladc La. 21 p 225. 243 
Cottc"^, Le-.. 213, 314 

Coiipde pi>i}i ;. 1 13, 114 121. I 2g, 1 .,0. 152- 
154 100-173,177 iSo. 222, 231 234. 2 3(), 
270 

Coutidu (knife. 1)1, ide . 130, 172. 177, i8o, 
270, 300. 308. 310. 3S0. 38 (j, 48S, 4()4 
Cra\forfL iiiS, 243 
Creteil, io<g i4(), 132 
Cridtiis phrus, 373 374. '^ee Ilam^'ter 
Crd-M.ignon, 270 291, 314, 331, 437, PI. 
IT; rn.in. 7 273. 270, 291 294. 300, 301; 
r«u e, 7, 23, 34 240. 237. 23^, 2O0 201, 
203, 203-270 278, 2.SO 2S_’, }S4, 289- 

305, 330 3 3 1, 3 3 -^. 37 f' ^82, 434. 4X0, 

443, 440-4'4- 4 G 4'0,48(^ 402 4tig. 300, 

320 - 310 . LI. VII 

Cromer, Forc'^t Bed of. 04, O7. 1>,S, 71 
(’ro'-U' Bi-t. ot . 43^ 

(.’rouzade. 331, 341. 43 >, 437 
C’ all Lire, -lc Indu-^try 
Cyan <1! pi>ius fo oilF, 201 
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Dolii hiKcphaly. 7. S, 7S. 220, 2^^o, 231, 2nt>, 
203 ^,4. 4^f,, 4^7. 

i)-)ln^'^lk Aninial> 447 4 (k; 474, 43r'j 4SS, 

41 J7--4.1 )i j 

I)nll, }^' * ^'>n 

[), v,^h , / 't. 4<, ^2, T r I 

I )uniU !l 23 1 L 7. I LiJ 

I )uniU‘!iutn. 107. I ig 

huralii\ 
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T- 4 ii inu:''!' 'I'f 107. iSr. 214 
Lla^inol litre. /J '^ioD u mn, 4'>, 280. ^73 
Llephanl. 33. 43, 44. 47. 7-^ 7’3 91-95, 

IG2. 117, irg. 123. 124. 147. 14S. 157, 

if>L E74. 177, 13 ^. rS7. rg2. 20t 24^, 2f*4; 

.^00 IJt : < 

I\!' ph.i 2; 41,47 72, 7(' 92-94, 

Of' 117. 12^ 12;. 14.3, ift^, 2 
/ 70. ij: ; ’‘/:a/z 20, 2 7 41 , '*2, fjw, 72, 

92 12::. t)''inJron<, 02; prnni ;r}iijs., 23 , 
43. loo. 41.0^. 102. 117; 

5LC Klc'pha tu atid Mammoth 
Elevation. >cc ('oiitincntal outline 
r.nfant> (irotte <les. •m.o (jrimaldi, (irotUs 
(If and ( irim ddi rai e 

43^ 

lat'4ra\iii2 ^[7. 319-324 ^2'.. ^4^ ^40, 

^;3, ,;^s. 392 407 

EciirJhi'-'pj^ thuj-> 0 )ii, i:;S, -,ee PikdoNsm 
E< »!ith 1 1 3s 84 -86, 1 ^ 
l.oliiliic. Era. 17. iS, iiiflu^try, 

367 369, 403. 40S, 
412 . 4 I<k 4 ^i 4^2. 4()8 pr.i , 

367. :;7^, 433. 410 410; 27, 62. 

3 , f -o. 72, ..ce I loT'-c 

Ertet attitude. 4. 57 60, 7 3 74, 32 241 244 
Ermine M u .ttli I'rmin: 43. 207. :;73, 447 

El '*11- .in rhino, oro- -le Riiino, < ro„ 

Ly/de-. Le-. 13, 240. 270. 3 :;r 378. 338. 3.4, 

45 ' 

F 

r\il'- ( rp ilte -ielle. 24-, 247 
idtuna, 38 47, fii-(4. on, o/j, loS: 

A. heiilt..n 117. 147. 148 i 3 ^ 177. in 2, 
.Vfrii an-A^i.itii . 43 44 47 3 2. 3 ,,. 71. 72, 
31-04 204 2of.. 2.37. .dfpine 44 43, 
20 ... 2S7. Auri«4nauan, 284 - 2 'm;, Lilian- 
J' ■ rdj.ntd'ian, 430 468 470. 472; Cht l- 
1. 117. r2y 144 148. fore-t 44 71. 

'.7; ‘ 4 lai lal. 10:5, 103 , 1 17 i(iO“ig4, 
107. 20-~2i4. 265, interglam.il, 3o- 


72. oi-oS. ror-103 138 112. 117 I If), 
12^-12;, 1 3.. is>, Ala^dak'iiian, 

364 376. 03 >o7 4>-l. -U '3 4 f ''3 4''g; 
niLadoa. 44, 71, J2i> 237. Mou-Kn.in, 

II 7 . I3t) 190 - 194 . lO'.. I.g, 199 - 

214 2^^. 2 21- 2:3 2 2-. 23., 2f.4; Pllo- 

i ene. 61 64 144. Po-t<4Ku lal. 281, 

3f.4. 4'3, 40'', 403, Pii -Clullt.an, 

io>-i[2, 117 125, ^iwaliL. 7(0 >i>lu- 

tri'.Ln 332 333 ^ 4 ^ 54 ^- 'teppe. 44. 43 
104- 20... 2M. 237. 3 '2- 3.0, 373 376, 
44.) 4^0, Uindra, 44 4f. 190-194 _o3 - 

2ri -'•L 2^;. 237 :;43 3.1 3.2 3 > 3 , 

370-373, niiaration.' i»f, 10. .4-^7 32 - 
34. 71 72. 202. 20^-210 237, repre^onied 
in Pal eoluhii. art ' ' ^f»3 ^te Climate, 

for etfei t of an-l I aunal li^t^ 

Eaiinal Iwl-, 0'3 122, 147. 200, 207, 287, 

3 j 3 

fiiAhr r>i<rid . 3). g[, io2, "ee AEm-'ti riaii 

fauna 

I'li'iii' ge d , M'e ^^ou-.I^.rlan fauna 
I'an^fheil. -.ee L'>:{p >It pnm; 

Fee'-, ( rrotle de-. 271). 4^^ 

/■o'.o, /*,», 72. u2. E'o, da niLt/;hi 147, i'n> 
^pi.ir,! 47. I '^3. u:,i}ini 447. piudns 
spdi.ii, 2ji, -ei ( ’a\ e K o[ >ard, (\ive- 
lion, Et, op.ifd laoii and \\ ild. al 
I emiir ' ihi 2h hou. ■ 7:; 74 77 3 .; 237 241, 

23( >. J.J^ . ' O , 

Fere ( n I'.tn i* n •i'' i f >. p » ^ , 4; i 
I'crra^^h l.a :,-!4 i--, 219, 224 2 ’,2. '7,7, 

24;, _4f , 2f.o 

I ire. uv* uf 2 ! 3 . 2 I ’, 2 1 I 
1 ir>t ( dat i.it ''1 iL 3 M < iLui.d E[)( K h 
I'ir'^l InU rudaf i.d M ivm ^es- ( d.u ial Ejituli 
I i-hini:. ^ 3, .2 . p>^. l 

I lake. lAV.dloi. 

1' Ld me, -t ' Mini 

I Im! , . hippina, 1 7 j: <k.t\.e_n- 171; llaldne:, 

I3(j 

1 }oi If', nan. ig.8, ro.j 

Mora 20; VtheulLan 117. 1 i 3 , 174. 17:5; 
(die! lean, 117 ii 3 . uda. lal, f^. loS. 117- 
iig for. T02. 202. 20^. interitkoi.d. 20, 
f'7, (jO. or. 117-iftj: MoU',terian, lou; 
Pho' eiM . f-E f.;. Po-igda( ial, yi, ya, 
41. k 4>'', Prt.-(di<dkan, 117. 118; 
Pre-\'( (flit hit . 488 

Forn-de-( iaume 03;;, ^14. 421, 

y-, yy, ^4tj yf', 4M. v>;. y2. yy- 
3j7. 4O3-40(, 412. 414-424, 438, 

443 

1 ont kolHUt. 277. 41 1 y4, yi. y;o, 344 
I’ore^tian, F'pp<.r. 332, Eusver, 282 
Ftireat.'. ^ec IdoTa 
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Foro, 167 

Fuurih Cilacial Stage, see Glacial Epoch 
J-o\. 4 V 71. -"OD, 20 :;, 287, 543 i 34 <'^, 

300, 447, 4i 4N. «.ec Viilpi\; arctic, 44, 4O, 
193, 207, -\>7. 280, 348. 370, 447, 408, 
4fi<j, >,ce C'lni^ 

Frc’iuleiuhal, 2 7g. 435 
i-riku'^c, 107 
1 nmtah 'I'rou »le. 4:;^ 

I uentc (kl Frances. 435 
1 urh-oz 7 270. 481-483, PI. TI; race, 27S, 
4:;c 480. 4S2-483 484. 491, 442, 300; boe 
Circnclle. Ofuet. and Origin 
Furninha, 107, i 48 

G 

Galley Hill, 2S, 302, 337, 33S; see Brunn 
rai e 

GaiisersfeFen, 435 
Garcnne, 435, 440 
Garean.), 107 

(.argas. 31,307.314, 317,325, 327, 349, 394 i 
395 

Germolles, 30 7. 314 

(jibiu >11, 49-54, 58,01,63,77. 511; sceFIylob- 

dli N 

( iibrallar skull, 7. o, 140. 214, 215, 216, 219, 
220. 228 232. 233, 2 

{.kuial l4)iKh, 18-2^, 3s. 40- 4 ^-- 43 ^ 541 
t hronology. 18-23, 40. 41. 108. 188. 280, 
3()2; ''ce Gliniate, Continental outline, 
Kiutut, GkuieJ^; First Gkuial Stage 
(Gunzo 23. 25. 2(;, 37. ^8, 41, 43. 64-66; 
Seioii'l (iLu ial Stage (MitnleF, 2^, 2^, 
2() V t7, 48. 41. 4^, 86—90^ I bird 

(iLuial Stage iRi^si, 24 25. 20, 33, 37- 
3(). 41. 44 04, 104-106. II loiurth 
(ilaiial Stage iWurni', 18 22 24 25, 20, 
30, 32. 33. 30-;<. 41. 44 107, 108, 117, 
TOO. 188-195. 20:;, 200 280. 281, 284, 2S5, 
302 Li:(frHsih:jti)tkn>iy, 4 i, 108. 2S0. 302; 
Fir-'t Interglacial Stage t Gunz-Mindel or 
Xorfolkian). 23, 26, 20, 33-34 38. 4:, 43, 
66-72. 84. 05, IT5, Second Interglacial 
Stage ' Mindel-Ri-^sb 25, 25, 29, 33, 38, 
40. 41. 44 60, 90-95. lOQ-iir. 114. 115; 
Third Interglacial Stage ! Ri~,s-\Vurm', 
23. 2 4 20, 44 34 ^ 3 '». 38-41 43 - G), 94 , 
107. 108. IT2, 114 115-119- 180-188. 280, 
302, Po-^tglacial Stage. 18-2^ 2{j. 32,33. 
4), 41, 44 108. 280-284. 4 >-- 4‘'’S, 5 ^'^' 
BiiliL 24 25. 20. 41, 108, 27fi. 280. 281, 
361. 362. ^o, 372, 440, 447. 449. h'^chnit:^ 
24 41, ro8, 270, 280. 281, 3''-- 363- 
44<4 4 so, DdiiU. 23, 4^j 108. 2^0, 280, 281, 


3*'>-, 363, Achcn^chidankung, 25, 26, 281, 
282, 284 

GlaGers, O4-00, So, 90, 94. 104-106, 118, 
i8g, 190, 361-303 

Glutton, see Giilo Ih^xus and Wolverene 

Gobelsburg, 435, 448 

Goicianello. 167, 108 

Gorge d’Enfer. 331. 435 

Gorilla. 40, 52. 54-56, 51 1, 512 

Goulaine, 435, 448 

Gourdun, 214, 279. 331, 341, 3O9, 3S8, 392, 
435, 48 S 
Goyct. 435 

Gxittoir, 129, 130. 177, 254, 270, 306-310, 
386 390, 470, 473. 404, LdfUU', 308, 309, 
4 fG 

Graver, see Burin 
Grdi'fttr, etching tool. 270 
Gravette, La. 277, 311, 314 
Gray’s Thurrock, 28, lOo, 116, 128, 149, 
IS2, 156, 157 

Greek conception of nature and of the pre- 
history of man. 1-3 

GreneUe, 279. 4S1, 48 2, 484; race, see 
Furfooz 

Greze, La. 314, 317, 327. 3:;!. 395, 396 
kirimaldi. Gnjttcsde ( Baousse Rinis'-e), 245, 
247, 262-265. -70. 294. 203, 312-314, 321, 
323. 3S0; Baoiis>t) ila Torre, 2O3, 294; 
Hanna Grande, 2O3, 204; Ca\ilion, 

Grotte de, 204 204; Enfants, Grolle 
des. 263-265, 202. 204-297, see Grimakli 
race, Prime, Cirotte du, 2O2, 263 
Grimaldi race. 7, 10, 243, 2t)0, 262-209, 
278, 279. 294, 30T, 314, 49049^ 
Gschnilz, see Po^tgku ial Stage 
Guanchc'-, 4,^8~4^5* 5 *^ 7 “,^ 

Guclenusluthle, 245, 248. 270. 307, 314. 435, 
44S 

Gulo Ihs'lu'^, 40g; bdrtdiib. 193; see Wol- 
verene 

Gunz, see GLuIal KpoGi 

H 

Ildchcftc (tfaucJutlr, chopper, cleaver\ 270, 
488, 404 

Hammer-stone, see Ptreubur 
Hanmter. 40. 03 147, 103 2>7, 3O2, 304, 

374 

Hand-axe. st e Coup ih poih' 2 , 

Hand-stone, see Loup d< poiti'i 
Hare. 280. -,3^, 447 * 498, 498, sc'e 

Lf pit^ 'tinihlus ; arctic. 40. 207. :S7, 
340. 370 447. 4' '8. 40t;, see /.•/>.■- :ri- 
dbii:'^; taillcs>, see Ldgomv'^ and Pik.i 
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H.Lrp)onn'5. 35^, 3S^-3S5, 387^ 388, 300, 3QI, 
440. 443-44^, 440, 430, 4Sf>. 460-462. 4<^3, 
4f)f>. 470. 474^ 4^7 

ILi-iin*:-. 471. 47; 

Hei(k*l]>rr4 man. 7, 23, 24, 40, 41, 

^3. ^4. 00. 95 loi. 1 14. I 14^ r44, :i4, 
2:8 JJa. 4^‘^^-i< 4nr. 41)2. PI 11 
I leu lei ho r'4: ra> e, ^ee Iloulelhcr^ man and 
( )ri'4in 

Holm. [Oi) 116. 127, 128, 140, It-. i'>7 
HoKoUan. ^ee Duniioiiian 
Ilormida, La. 4^3 

Hij)i>u|« (tanui-T, II. , 3S, 30, 41. 43, 44, 

47. fj<). 71. 8(), Of. 92-94, 102, 117, 123- 
123. 134^ 147, 14''^, i.TT. 1-7- 174- H 7 i 

rS(i. 102, i«)0, 2<^>3. 2i'>4 
ILdilefoL 1)01 HuUeu. 4^:;, 442 
HnhloU'L bei S< helklini^en, 435, 442 
Hohle-Lein. 314. 43^ 

Humme.- (irolto (lo^, 270, 433 
Homo, iiorl^niWon^'!^. -.00 Combc-Capelle 
man; ht idi Ibori^t soo Heidolber^ man; 
moi{\lt rif ^oe Xeanderlhal ra^e; 

}U (indrrtk'ilrn\} K. -00 Xoandertlial race; 
^api€}i\, 7. 0. 10, 34, 230-234, 237, 200, 
201. 27S. 334. 4^'^4. 400. 401, 500 
Horaio, on the prLhi:!,tory <_>f man, 3, 504 
IIorn()^ do la Poha, 245-247. 314, 331, 395, 
4H- 43^' 

Ilor-e 43. 103, 1^2. 102. 223. 2S4, 333, 3 >’ 3 . 
302 404. 403. 407, 408, 410, 412-414, 431, 
432, 4ng 4(j,S, Do-^ort PlaLoau or C'oltii , 
>ee Eqiih\ ( n Hu ns; Foro-t or Xor- 
dio, Q 3 . 147. 28S 280, 367, 3fH), 400, 40S, 
Ilipparion. 03: ki.inK or wiM a'r-, tu4, 
283-2.87. 300, 367. 372-374- 400, 447; 
Soiutro, 288. 289, 414; StonoL, 34, gO, 
no, in. 123. -eo P.qiiiDi ),iononi\; bteppo, 
see pririjdl ki 

Hoteaux. Le-, 270 378, 379, 433 
Hoxno. 

fluman fiixuro-. 317 321-323.328.329, 337, 
3S7 tOt 395. 3u.). 433 434 407 
Flunian to--il^ 4 i r ; distribution of. 214, 
270. tables of, 7, 210, 2<;4. 330. 378. 400; 
'•oe Li-l- 

Human ra* o- -ee and Origin 
Huntin4 2 rr. ion. ;>o2, 211-214. 283, -272, 
430, 471. 40^'. 407 

Flvdona. 43. 02. 70 no. 147. 148 133. 1O3, 
18.8.214, 243.203, 317.330. 470, -oe ('avo- 
h\aena and llyurn-i 

Ilyiryvi. hrf\irostn<; 123, rrocuil, 102. 147; 
ir.xuUi spf'i(Pa, 47, ro2. 18S; siridta, g2, 
122. -ee Hyxma 
Uyi'b.ib ), o; see Gibbon 


I 

Ibex, Ibex prisms'. 44. 46. 201, 20O, 204. 265, 
287, 280, 321. 348, 357. 371- 3 ^H. 4 oi, 

403. 4 t 3 . 447 - 4 '’''- 4''0. 4 o 7 
be .\4e. see (/Lnial Ifpoeh 
Ke-liel(U, k). 22, -ee Gkuier- 
Implonient-. tt 27-30. 130, 270, 271; art, 
270. 32g. 330. -ee Foliili. Flint Industry, 
la-ts. Xeoliih. PaLotjIiih 
Indu.-try, 4, 11. i- -14. i(j.33,see Aiheulean, 
Auri<4n.Luan. .V/dlian- I'ardenoisian, ClieL 
loan. ('ampiLtnian. A[ae:daIonian, Mous- 
torian, Xcolilhi* , Pre-Chellean, Solu- 
treat! , see Li-l- anti Implements 
Interitlat. ia! Staue-'. see Glaeial Epooh 
Iron Ae:e. 12. iS. 21, 202, 207 
Irj^felhohie, 243. 248 
Tstein, 40.). 471-473 
Isturitz, 347. 395 

J 

Ja< kal, 43. 44, see Coni'i nr^chersen'sis 

Jaselin point, see Sd’yi:c 

Jerboa. 41), 144, 287, 304; r^ee Alactdi^a ja- 

K 

Karlioh, 314 

Kartstein, 243, 24S, 314, 435 
Kastlhane:. 370. 43^. 442 
Kent'-. Hole 10. 132, 244, 245. 433, 440 
Ko-.derlo( h. 27f). 2S(), 333, .301, 3(>4. 37.8^ 
383- 4 H 4 S^o 441- 44-0 444-446, 440 
Kiamr, udl<l -ee Horse 
Kleinkem-> 471 

Knife, blade, --et' Loiitom and Hnnr 
Knii^ht, ('harle^ R., see Restorations 
Ko-telik. 433, 448 

Kra[>in.i 7. 102. 107. 181-185, -14- -iQ- 220, 

2 2<s. 2 2g. 230 

Krenus, iig, 248. 28g, 307. 314, 433, 448 

L 

La- ave. 27(). 331, 340. 343, 347, 301 
Ldyomys, 03; pHsiilii's, 202, 570, see Pika 
Ld' 2 .opH^, see Ptarmi^-in 
Laman k on man, 4 
Limr. blade, 271 
Ldnipi . lamp. 270, 401. 402 
LiuEn\< Imankuwy ^ee (daeial Epoch 
Eauemrie ILe-se, 13, U- 27^, 27(^ 331, . 54 ^- 
37^-378, 383, v88. 3Q2. 407. 4 U- 4 .n- 47 1 
Lau^mrie Haute, 13. 14, 271^, 294, 296, 314, 
331 , 34f>. 8S-^ 4."n 

Lau.ssel, 243, 24O, 240, 275. 313, 314, 3t7, 
326-329, 331, 332, 395- 435 



INDEX 


Laiiterach, :;t4 

Lemniini; 4.D. igr, 193. ig4, 202, 20;, 281, 
287. ^^48. 3D4, 370, 4gg, 470, 

M N 

Leopard. 2()^. ^48; see Cave-le<jpdrd and 

par dlls \pthca 

L- ptohiiw 71, fl.itub, 02; itruscus, 63; see 
Cdittie 

Lf puw 4fi<); CHuiiuJii'^. 304, see Rabbit; 
t:fnidus\ 3O4. see Hare; variabUls, 20D, 
see Hare, an. tic 
Levallois. If) 7, 1 7Q 

Le\ aUois ilake, ifj7, lOS, 179, iSo, iqq, 2^0, 
-5 ^ 

Limeuil. 2 7g 435 

Lion 4:;. .Sf.. g4-of). gS. 14S. i6s, iSS, 2S1, 
317 3aS. :;50. 30 s, 378, 400, 407. 440, 408, 
472. 4 (j 8, see Cave-Hon and Fdis Iro 
Liwnir. polisher, smoother, 270, 271, 380, 
3S8, 502. 45D, 403. 4f)D. 470 
Lists and Tables, t hronology, 18, 21, 22, 23, 
33, 41, 54, loS, 280. 3O2; elimath changes, 
38.^0 41 45, 117, igi, 192, 275, 281, 284, 
301-304; fauna, 21, 41. 43, 54. 02, 95, 
125. T47, 2of), 207, 287; human fossils, 7, 
g, 210 2 3(). 237, 2^0, 20ft, 294, 205, 

378, 400; human raies, 41, 54, 108, 278, 
280, ^()2. 4^8. 400. 401. 400, 500; indus- 
tries. divisions of, 18, 113. 114, 248, 249, 
252. ;4o. v8o. siK{ cssion of. 2.2, 13. 14, ift, 
17, 18. 3^.41. 108. 2S0, V>-, implements, 
130. 172. 254, 270, 271, 30ft, 30S, 310 
Live} re. 455 
Loam, 5. 24. 27, 28 

Loess, 23-25. 29, 30, 3ft, 38, 4C). 07. 103, 
112, 115, 117-110. 122-124, 15 1, 159, I ft I, 
i(i2. T74. 170, 181, 252. 281, 282, 284, 28ft, 
314, 354. ,^^7. vd’-i- o7ft' 44-. 448; Stations, 
see Camps, o[)en 
Lomjuen x he , 4 ^ s 4 7 1 
I.orlhct. 4of>, 407, 435, 43S, 471 
L(>urdes. 270, 388, 48“’ 48.^’ 4.^^o 48^^* 4/ ^ 
Lower Rodent Layer, see Roilent i^ayers 
Lucretius on the prehistory' of man, 1,2, 503 
Lussac'. 270. 4.-25 
Lulra inli^aris. 147J Otter 
Lxmhii'^ lynx. 4ftft; Lynx 
L\'nx. 43. f>8. -^^7. 8b7j see Lyn- 

( Jut S' lynx 

M 

Macaque. 54 “'‘i’ ftQ- 7^ 

Materata, 107 

MaiJnerodifi, 41, (x-), -445 "'‘-‘C Sabre-tooth 
tiger 


. 55 . > 

^Madeleine, La, 13, 16, 270, 351, 383-389, 

308. 435. 445, 44:;, 44g. 471 

Mavnlalenian, T4-if), 18, 270 277, :^5i -3O0; 
art, 3Si-3;7, 3('5’3^>'o 808’ 395-434; lair- 
ial ( ustoms. 376-380; I hn)noloe:y, 18, 3:;, 
41 loS, 27ft, 280, 281 3^1. fh- 

mate, 270, 360-364, 370-376. 443, 447, 
440, 450, buina, 361-376, 44 c 445-447. 
440, 4:^0; human fossils, 376-382, indus- 
try r4-[f). 270, 271. 275, 27(), 351-356, 
358, 382 -392. 43f), 440, 443-4 :;o, staliiins, 
35 T, 434-449: see Origin and Rodent 
La}'ers 

iMaglemose, 458. 471, 487.488, 501 
iSIagrite, Trou, 314, ^31. 344, 435 
Maine, Orotte fie la, 3 1 7, 395. 400, 405, 412, 
413. 48C 44^ 

Malarnaud, 214, 210 

Mammoth, 10, 43, 102, log, 117, 134. 147, 
148, 177, 187, 104, 200. 202, 205, 20ft, 213, 
218, 281, 288, 280, 3 m. 317. 321, 324-32<j, 
888’ 348-350, 35ft’ 8'>4’ ^7^’ 8^85,401, 

403. 420. 421. 427, 420, 440. 450, 47ft see 
/dt ph ( Ls , woolly, 13, 40. 41, 43, lof), 1 1 7, 
174. 1S7. 190-192, igft. 205, 207, 208, 210, 
21S. 221, 285-289, 334. 385’ 8^>8 870, 372, 
384 397’ 398, 420, 427, 44'), see IdvpJiiis 
pr i m i niu ’^ 

]Man, ancestry of, 3-7, 49- 64, 41)1, 511 
i\Iantes-la-\''iile. it >7 
Marcilly-sur-Kure, 214 
Mare-au-C'len s. La, if)7 
Marignac. roo, T2f), 140, 152 
iMarkkleeberg, it; 7 

Marmot. niartnaii . i . 182. 201, 206, 

2f)3. 3 70 

8fIarsoulas. 314. 310. 321. 328. 37 5- 394’ 395. 

3gD. 300. 403. 40- 4i- 4^* 485 47i’4^5 
Marten, 71, if»3 231. 20;, 31)7 350, 447, 
4fj8, -ce Madii'a m^irtrs 
iMartin^la )]i;]c , 43s. 471 

iMas d \/ii r::. rf), 270, 310. 337, 375. 380, 
383. 3^8, 301 - 30''. 452’ 458’ 455.487’ 44Q. 
458-465. 471, 472. 474 
Ma--at 437 471 
Mastofion. f»2. 70. 134 
^klas/caka. 43"- 4 3''. 440 
Mauer srt' Heidclberu man 
MtCiregor J. Howard, si‘c Rc^toratifins 
^lediterranean rate, jfo. 278 457, 45S, 

470. 4fto. 4''3: 4 No. 4 o 1. 402. 4>i(), -00 
.]f I 'yii t ra’,'. 4^. 68 , 70. lOf'. 147, 182. igf). 

2 "3 7, 3U7 sre [leer uianl 
}[,!< ^ ftn 0' I 1-7. -ee Badger 
Mentone, 247. 322, 303, 472, 473; see <in- 
rnaldt, tirottes ile 


INDEX 


AIcnk’b Rhinocero?, see Diccrorhinus and 
Rhiinu cro-^ 

-atii e|)hal> . S, 47Q 
MeUcrnii h, 2N4, 314 

Mi<o(jue, La, 167. 168. 179, 19J, 196, 
24^, 24D. 24S. 240 
Mi:D*lith. ^eo \I It rolitliiqur 
M it miirolilh. 270, 30D, ^:;o,s, 310, 

4^0, 470-472 

Miaratitni. nt fauna, ^ce l-'auna, of luimaii 
ra-i^ and indiwiric'-. '•tv Orit^dti 
Mindcl. --LV (jLuial Epoch 
245, 24S. ^^51 

Mtimnicnhcim. 245, 247, 24S 
Monkey.'^, ^4. 01 
Moiunaifort, 2 79, 33 ii 435 
Mwnlfort. 341. 471 
MonthaLui, 331. 34O 

MonLicrc", ioq. 127, 140. t> 2, iSn, 244, 24^, 
2S;;, ;;i4. ^31 

44. 04. QD, 2()q. 2Sr. 34S 300, 408, 
4O0, 472, 483, 4()()-4()8; see .1/rts' 

Moulin de-I^aussel, 331 

MoiHteriaii, 14-10. iS, 30, 186 -188, 248- 
250; burial cU'.tom>, 222, 22:;, 271, 

I hronolo^y, rS, 3^, 41. ion. 2S0, ^02; 
climate, 117, 123. 188-199, 202, 20;. 207; 
fauna, 117. 1^0-194. rgo 199 -2 14, tlora, 
rcnp human fo'^^iK, 218 226, indu'-trs, 
T4 ro. 113, 248-256. 270, 271; st.ilion-,, 
104-202 244-248, "t e (\i\ern^, life in. 
Floor'. an<l ( )ri4in 

MoU'tier, Le. 13. lO, 196-199, 214, 24;. 240, 
2^1. 2>^ 2$y, man, 7, iqO. 2 14, 221-223, 
220, 228. fronti>f)ie(.e 

Moulhe. La. 17, 240, 279, 314. 317, 320, 
321. ^()4, 395 ^ 398- 399 - -+01 
^vIuLvrn 471, 474. 480 
Munzm^en, roo, kjs, 4:;^ 430, 442. 443 
Mar.d>. >tv Painlintr 

Mu'k-ox. 42-44, 4-'). o; 66, 187. T(jr, 193, 
207. 28^, 287, 281). ^48, 362 300. S70; 
'Ci‘ O: ’7‘-o }r'i ' 

rrtr.'fi,,:, set Ermine; nitirfi 147, 

40.^. '.fc Mtirttn 

Myodt U trmif - , 210. ointisis. 200,285,370; 
[crqiiitd'^. 193 202, 20O, 2S5, 370, 441, 
448, 447; see Lemming 

N 

Xa.rbonne, 433, 487 

\..aic?^2. [.a, 7. 214, 221. 22S 

X- .inderthal, cave. 31, 214, 216. 217, PI. 

' i , burial t iistom". see Moustcrian; man, 

3. 7. 9. 58, 181, 216-219, 490; raee, fron- 


tispiece, s-7. 0, 23, 40, 41, 54, 136, 182, 
itji, igft, 2 1 1-244. -58, -2^)3, 272.491 

492, anatomic al features, 33-50, 183, 184, 

203, 219-223, 226-244, 4t)0, chronoloity, 
41, 108, 257, 202, 280, 401, compared 
with Cro-Magnon, 2i)j, 208, cliscoc erics, 
181-185. 215-226, distribution of, 214, 
210: see Origin 

Xecklate 302, 304, 37D. 378, 437. 472 
Needle, 'Ce 

Negroid ra' e, 2()i, 2<>2. 266-269. 278, 30T. 

302, 3- • 4^^- 
Xeolith. II. 49t^ 

Xetilithu . Xew .stone Age. 10, 13, iS, 10. 21, 
41, to8. 280. 3f)2, 447. 482, 484-480, 488, 

493 -soi 

Xropilht nic. 4<.i 

Xesi hers. 243, 4 3 5. 438 

Xiaux. 314. 510, 353. 878 . .5Qi. 394 39 S. 

400. 409-41 1. 412. 420, 485 
Xiedernau, 370. 433 

Xorfolkian, see First Interglacial Stage 
and I'ore''l Hed of Cromer 
Nutoii", Trou des, 435 

O 

( )ban, 474 473, 480 

Obena^eh man. 7. 274^. 333, 378. 380-382, 
40 445 
( Iberia rg. 4 3 3 

Ochos. :i4. jio 221. 228, 243. 248 
Ofnet. 27CJ. 283. 314. 55 U 37o. 433 , 4 '' 0 . 47 T, 
473. 475-481. races, 442. 437-4D0, 480, 
481. 400 401, 300, 'iv i'dirfooz race and 
( Irigin 

Ojeow. 3 30 4 5 '>. 440 
( Indratit/. 3 ? i 

Orang. 3 40. 52-54. 50, 77,511 
Origin, of indu'trie'. Acheulean. 20 t, 492, 
Aurignat ian, 201, jSej. 305-307. 322, 492, 
A/ilian-Tardcnoi'ian, 457. 470-472, 492, 
Cheliean 120, 2^1. 4(;2, iSIagdalenian, 
331-333, 383. MoU'terian 2O1, Pre- 
C'hellean. 120 Sctliitrtan, 330, 331. 340, 
333, 402; of human races, Alpine, 458, 
4S4, 483, Hrunn, 331, 492, Cro-Magnon, 

291 . 322. 492, Furfooz, 4Q2, Grimaldi, 

292, ftcddelberg. 492, Mediterranean. 492, 
Xeanderthal, 492, Ofnet, 457, 484, 485, 
Piltdown, 49 2, Teutonic, 486 

Otter, fj3. 71, 79, 195, 20 r, 287, 468, 408; 
see Lutra vulgar i'i 

Ovilun, 379; nv^sfhntus, 193, 445, 447, see 
Musk-( IX 

Ovh argtiloidf’'^, 369; see Argali sheep 
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p 

Painted Pebbles, see Azilian-Tardenoisian 
industry 

Paintin^^ 305, 310-31S, 320, 321. 324, 325, 
327, 32^;. 330. 305. 394-396, 404-406, 
408-420. 404- 4f'3. 474. 400, 497 
Pair-noii-Pair. 270. 307, 314. 317, 320-322, 
331 - 336. 394-396 

Paheolilh ir. 24. S4. 85. 100, iii, 158. 380 
PaLeolithii., Old Stone Age, 13, iti. 18, iq, 
21, 28, 41. 108, lOo, 2S0, 3(J2; Lower 

Palaeolithic, 14, 41. 108, 113. 114, :!i 4 i 
280, 3^2, 490. 4Qi; Upper Pakeolithic, 

14, 41, 108, 214, 275, 27(1, 278, 280, 3()2, 

39:;, 400, 401. 5005 chronology, 18, 

41, 108, 2S0. 302, 450 

Piilo'opitluni^, 40, 51 1 

Parietal Art, see Ikiinting 

Pa^ieLM, La, 310, 395. 402-405 

Palaud. 24^, 240. 331 

fkiMland. 27<). 289, 290, 204. 314, 440 

Pech lie r.Vze. 214, 2iq, 245 

iVr<,wV, drill, borer, 130, 133, 153, 17^’. UQ, 

253. 234, 270, 306, 308, 310, 311, 344, 
346, 385, 3S6, 388, 300, 302, 470, 473, 
488 

PfrcuUur, hammer-stone, 130, 254, 270, 
3 o() 

PcM'ara, 107 

Petit Puymoyen, 214. 243, 246 
Pi(\ pic k. 404 

Pinrrdrjrt, throwing stone, 130, 172, 213, 

2 5 4 . 270. 30(. 

Pika. 40, 3f'2. 447; SCO /.agowys' (piisillu^) 
Piltdown. TOO. iif'. T2S, 130-135, 140. 152, 
214. PI H: industry, 127, 12S, i 33 -i 35 i 
man (F.nanlliropii'^^, 7 23, 24. 40. so, 33, 
34. 30. 130-145. 214. 48 (i-4()i, race, sec 
Piltdown man and Origin 
Pindal, 314-316. S23, 34Q, 394 . 395 
PithrauthropK^. Trinil race. 7. 23, 24. 40, 
53, S4. 8^1, 4QI, 51 1, PI. H; anatomical 
features, 0. 10, 33, 30, 74, 77 - 84 ? 233, 234, 
240, 400; discovery, 73-77 
Placard, 270, 531, 333 . 334 . ,U0, 34.=i-34S, 
3s 2, 3 S3, 353* 378-380, 383, 3S5, 3S9, 435 » 
436, 43 ^ 

Planing toed, see Grattoir 
Pleistoiene, see (ilacial Epoch 

Piiohylohdti N, 40, 34 
PhopithrcHW 40, S 4 

Poi'^Hiinl , (lagirer. j)i>ni ird, 271. 302, 4 .*>“ 
PoinQon, avi. 271, soS. 346. SO 2, 470 
Pohiti-. |i(.int, kniC, lame head, spear head. 

15. iCl- 153- 17-’. 177. 170 248-255 270. 


306.308.310, 31 1, 473; Chatelperron. 300, 
307, 31 1 ; pointe ti cran. shouldered. 270, 

308. 310, 313. 334, 340, 342, 34s, 346, 3S2, 
pointe d face plane, 341: pointt ih lance, 
271, 30(4 pointe de Itiurier, laurel leaf, 15, 

270, 310-312, 334, 337, SSU-341. U4..U':, 
347, 348, 3S2, pointi de saci^au , javelin 
point, 271. 308. 340, 340, 354 3SS. 361, 
304, 370, 383, 387, 3QO, 442, 440. 40 404 ' 
pointe de .saa/- , willow leaf. 340, 344. S47- 
pointe d ^oie, 270, 310, 31 1, 313, 340, 
845 

Polisher, see Lissoir 
Portel, Le, 319, 304. 41 1. 412 
Postglacial Stage, see Okuial Epoch 
Pottery. 401. 400, 474, 48!), 488, 400 
Praule, Trou de, 43 s 

Pre-Chellean, 10, 18, 30, 41; c'hronolngy, 
18, 33, 40, 41, uo, 107-115, 280, 30 2; 
climate, loS, 112, 114, 117, 118. 123; 
fauna, 108-112, 117, 124, 125: industry, 
40, 114, 120-130, 270, station'., joc), irO, 
122-128, 140, 150-152, 15S see Conti- 
nental outline and ( )rigin 
Pfedmost, 257, 270. 331, 341. 345 . 34^. 34 Qr 
3f){>. 395, 427, see Hrunn race, mam- 
moth hunters, 270. 337 
Primates. 3-10. 40. 49-64. 73-S4, So. 140, 
141, 217, 2iOj 227, 231. 233-235. 237-240, 
400, 401 

Prince. Clrcilte du, see Urimaldi. Grottes de 
PropIiopitlK I us, 40, 54 
Propstfel". 372, 435 442. 4(')c) 

Propuheur, spear thrower, dart thrower, 

271. 3SS. 301. 4S2. 4 SS. 436. 445. 449 
Ptarmigan, Lagopus', 44, 200, 207. 2S7. 289, 

37O; 37 L 375 , 469 

Q 

Quartz, 166 

Quartzite, 164, 265 
Quina. La. 0, 113. .?i 4 . - 45 . ^46, 

248, 253-250; man. 7. o, 214, 210. 217, 
219, 221, 225, 230, 237, 248 

R 

Rabbit. 26s, S43. 4<’6; see Lepus 

eunu ulus' 

/afr. St rapi r. 1 1 ; 114 i ;o ms.t“ 2, 178, 
200, 248 2^0 2Si.253 255. 270. sof'. 367, 
SSS, 170 472. 473. 488 
RaH'^iUf t<ira}'du^, 193 209, 210, 285 >‘^0 
Reindeer 

Rauberhohle, 24'. 247, 248, 314 
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.J.)N 

Raynn'ndcii, 34Q. 376, 3S8, 435 
Rctlhai , 3 ; r. 4; i 
Reindeer. 13. 41, 43- 44- t~o 2 , 103, 187, 
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148. 151, 1^;, 1^7. loi, 104 lO:; 177, 
182. t8'., 1S7. 1(J2, 20^. 20^ 20^, "Ce D. 
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170. 244, 24s, 240, 283. SKI. 381 ' 433, 4hO 
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Somme River, t2, tto, tt 2. 114-117, 119, 
120, 122-125, 127, 102, 232, 276 
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fi'ru'f. 147, lO^, 308, 4fi9, scrofa pahistris, 
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Tibia, shin-bone 2:; 7-239. 241, 206, 29S 
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Vac he, Grotte de la, 43^, 437, 471 
Valle, 435, 4^42, 471. 474 
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Warm fauna, see Faunc chaude 
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Wierschowie. 24-, 248, 331 

Wildcat. Felis C(////v, 45. 93. 9^. 287. 498 

Wildhaus, 314. 435 

Wildkirchli 200, 201. 245, 247, 2^9 

Wildscheuer, 280, :;i4. 4^^- 442. 444 

Willendorf. 30, 279. 31L-315, 322, 305 
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WEent, see Bison 

Wolf, 4.V 44. 71. 9- ^47. I''s. 187. 209, 
294. 2f)T. 2S7. 288. U'. >48. 356, 

599. 441 447. 4^*-''* 498. -ce Lant<: 
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Zonhoven. 47 t- 474 
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Savionac \\ 


/#U FERRASSIE 


LA qu;na# 


^•teyjat 


MADELEINE 

p Qiit^reiit* V ^GEKIE f^j\ ^ ^ ' 

\^ LAUGER 1 EBASSE.^^^^J^ ( %) 


/• ^ 

; ' I 

^ L-'.^LEMOaSTIER ' g " 
LERUTH®^^^ ^ ^,; 

‘ ';* SER^C 



. 'jLlSuos-,- LIMEUJL G;^ttS£YZIES 


1 ' C A N T A L 

^CHAJpiaEAUX SAINTS 

, 4 — AUKIlit^AC 




ST ETIENNE 



vv. 


,/ UHlSOBIF^ 


\ I T K UY 


St-Cirq J 


'^:^'CRO MAG:w 

I«Fvzie|^LESm-^^^^ 

^ ^^:<|QMBARELLES 

. . ^.r.„-r^^d ^NT DE GAUmL. 

LA MOUTHEP V Ai . . 1 r-it 


PALEOLITHIC STATIONS 

OF 

LES EYZIES 




L^\‘ 


riONTAUBAN 



^ 



(fM y'R 


\/- 


^bAViGNON 


^ 'it.irJ 


L'^- 




'/aiAv^CfCSG 






7 


T ^ 3 


TOULOUSE 


montpeluer 


U PASiEGA • ' 


^CASTILLO 


) c 0 ^/ 


:r\ 




- "■- '- : :*/ SAiGTiNl 

s.AfiseeAST^^^^^^^r^ 


i e: r a 




D 'r \ 




( 


I ' 

Ic^rAREEf.; / y?^ "V" 

} . i MARSOULAS^;:^ ^,o / n p . 

’ \ McntrejtcLjQ^.._y» MASQ^IL 

^ ^ • L • PORTEL 

y7yTvcD-Aumf^^^^^ :^,^herm 


BE 7 JER 





^MARSEILLE 


^TOULON jg0f0W‘,, 






yy 






\ -- / 

' Lucb.’o “ ; 

V O ^ , 0-. , 


-.^ / NIAUX*' 


rEhf'.GNMl^, 


k } 


PRINCIPAL CAVERN REGIONS 





\ I > 

Aj \ ^.AM) 4 »NKAt ^-t 




pp/T/'i/j/ 


' ! i ; ! s 1 ; 


%iT^X 7 <,< 


777 , ((^/T 


SOUTHWESTERN EUROPE 

INCLUDING THE CAVERNS 
THAT CONTAIN 

PALEOLITHIC MURAL DECORATIONS 


SCALE ofMIUS 
to 20 ao 


WEST 0 LAST OF GREENWICH 


Rr^uin tra\t.f'^i’d hi llu‘ author’s motor tour of km: flirou^li thf i’aLuoji! hie caverns of ItaK, } r<iiu e, and Spain. 


imWAf pr A BPfFSffmSt 





a,Q.j!^ tM. 

US9TRA& ABCHABOL/OQIOaL LIBBABT 

NEW DELHI 

Issue Rec ord . 


Catalogue No. 


‘571. l/Osb_r 




Author— Osborn, F. 


Title 


Een of the old stone 


**A hook tha is shvi is 6«f ft Ucek**^ 




C30VT. OF OmiA 
D^artBoeatitf Aiclraetaegy 

NEW smim. 


% 


1 . 


Pl^ise help ni to beep hoGi; 

efeaa aad movittg. . 


■ ''4 


8riU 14S>lt.D^Kt» 







